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1. This technical data may be controlled under U.S. Export Administration Regulations 
and may be subject to the approval of the U.S. Department of Commerce prior to 
export. Any export or re-export directly or indirectly, in contravention of the U.S. 
Export Administration Regulations is strictly prohibited. 

2. LIFE SUPPORT POLICY 

Toshiba products described in this databook are not authorized for use as criticai 
components in life support systems without the written consent of the appropriate 
officer of Toshiba America, Inc. Life support systems are either systems intended for 
surgical implant in the body or systems which sustain life. 

A critical component is any component of a life support system whose failure to 
perform may cause a malfunction or failure of the life support system, or may affect its 
safety or effectiveness. 

3. The information in this databook has been carefully checked and is believed to be 
reliable, however, no responsibility can be assumed for inaccuracies that may not have 
been caught. All information in this databook is subject to change without prior notice. 
Furthermore, Toshiba cannot assume responsibility for the use of any license under 
the patent rights of Toshiba or any third parties. 
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1. CMOS Pseudo Static RAM 





ADDRESS 

OUTPUT ENABLE 










PAHT NUMBER 

ORGANI2AnON 

ACCESS 

ACCESS 

POWER 

POWER DISSIPATION Max (mW) 

PIN 

PACKAGE 

PACKAGE 

CAPACnv 

T1MEMax(ns) 

T1MEMax(ns) 

SUPPLY (V) 

ACTIVE 

STANDBY 

COUNT 

P 

SP 

F 

WIDTH Gnch) 


TC5te32P/SP/F-85 


85 

35 


303 



■ 

■ 

■ 



TP61832P/SP/F-10 


100 

40 


248 

5.5 


■ 

■ 

■ 

0.600 (P) 

0300 (SP) 

0.450(F) 

2S6KBit 

TCSI832P/SP/F-12 

32Kx8 

120 

SO 


220 




■ 

■ 

TCS1832PL/SPiyR-65 

85 

35 


303 




■ 

■ 


TCSt832PiySPL/R-10 


100 

40 


248 

055 


■ 

■ 

■ 


TC51832PLV5PLVR-12 


120 

50 


220 



■ 

■ 

■ 



TC518iaBAP/ASP/AF-80 


60 

35 


385 



■ 

■ 

■ 



TC51812BAP/ASP/AF-10 


100 

40 


330 

5.5 


■ 

■ 

■ 



TCSt8128AP/ASP/AF-12 


120 

50 


275 



■ 

■ 

■ 

0.600 (P) 

0.300 (SP) 

0.450 (F) 


TCS1812BAPt/ASPUAR-80 


80 

35 


385 



■ 

■ 

■ 


TC51812BAPL/ASPL/AR-10 


100 

40 


330 

1.1 


■ 

■ 

■ 


TC518128APL/ASPLyAR-12 

128K(8 

120 

50 


275 



■ 

■ 

■ 


TC518128APLyAR-eOLV 

ce 2 ) 

80 

35 

5V±10% 

385 



■ 


■ 



TCS18128APiyAR-10LV 


100 

40 

330 

1.1 


■ 


■ 



TC518128API/AH.-12LV 


120 

SO 


275 



■ 


■ 



TCS1812BAFW/AFWL-80 


80 

35 


386 





■ 


IMBk 

TC61812BAPM/APWL-10 


100 

40 


330 

1-1 




■ 

0525 (FW) 

TCS18128AFW/AFWL-12 


120 

SO 


275 





■ 



TCS18129AP/ASP/AF«) 


80 

35 


385 



■ 

■ 

■ 



TC518129AP/ASP/AF.10 


100 

40 


330 

55 


■ 

■ 




TC518129AP/ASRAF-12 


120 

SO 


275 



■ 

■ 




TC518129APl/ASPL/M=l.-60 


80 

35 


385 



■ 

■ 

■ 

0.800 (P) 


TC518129APiyASPl/AR-10 


100 

40 


330 

1.1 


■ 

■ 

■ 

0300 (SP) 

0.450(F) 


TC51812gAPL/ASPl/AR-12 


120 

SO 


275 



■ 

■ 

■ 


TC51812amAFL«)LV 

12810(8 

80 

35 


385 



■ 


■ 


TC518129API/AFL-10LV 

(ttCS) 

100 

40 


330 

1.1 


■ 


■ 



TCS18129APiyAH.>12LV 


120 

SO 


275 



■ 


■ 



TCS18129AFW/AFWL40 


80 

35 


385 





■ 



TC51812gAFW/AFM.-10 


100 

40 


330 

1.1 




■ 

0525 (FW) 


TC51812gAFW/AFWL-12 


120 

SO 


275 

i 

i 



■ 



P-PIASTKJWP.SP-PIASTICSKINNYWP.F-PLASTIC RAT PACXAGE(SOP) . FW - PLASTIC RAT WIDE PACa<AGE<SOP) 
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2. CMOS Static RAM 





ADDRESS 

OUTPUT ENABLE 







■ 


CAPACnY 

PART NUMBER 

ORGANIZATION 

ACCESS 

ACCESS 

POWER 

POWER DISSIP 

ATION Max (mW) 

PIN 

PACKAGE 

PACKAGE 

TIME Max (ns) 

TIME Max (ns) 

SUPPLY (V) 

ACTIVE 

STANDBY 


P 

SP 


WIDTH (^) 


TC5563APL-10 


100 

50 





■ 

■ 

■ 



TC5563APL-12 


120 

60 





* 

■ 

■ 

0.300 


TC5563APL-15 


150 

70 





* 

■ 

■ 



TC5563APL-10L 


100 

50 



[■■■■I 



■ 

■ 



TC5563APL.12L 


120 

60 






■ 

■ 

0.300 

64KBit 

TC55e3APL-15L 

8Kx8 

150 

70 


220 


28 


■ 

■ 


TC5565APL/AFL-10 

100 

50 

5V±10% 



■ 


■ 



TC5565APUAFL-12 


120 

60 



0^ 


■ 


■ 



TC5565APiyAFL-15 


150 

70 





■ 


■ 



TC5565APUAFL-10L 


100 

50 





■ 


■ ' 



TC5565APUAFL-12L 


120 

60 



ai65 


■ 


■ 



TC5565APL/AFL-15L 


150 

70 





■ 


■ 

0.600 (P) 

0.300 (SP) 
0.450(F) 


TC55257BPUBFL-65 


85 

45 





■ 


■ 


TC55257BSPL-65 


85 

45 



0.550 



■ 



TC55257BPL/BFL-10 


100 

50 




■ 


■ 


TC55257BSPL-10 


100 

50 






■ 



2S6KBft 

TC55257BPUBFL-85L 

32Kx8 

85 

45 


330 


28 

■ 


■ 



TC55257BSPL-85L 

85 

45 





■ 




TC55257BPI/BFL-10L 


100 

50 



0.165 


■ 


■ 



TC55257BSPL-10L 


100 

50 






■ 




TC552578PVBFH0L i 


100 

50 

5V±5% 




■ 


■ 



TC56257BSPHOL 


100 

50 





■ 



1MBit 

TC551001PUFL-85 

128Kx8 

85 

45 

5V±10% 

385 

0.550 

32 

□ 

■ 

□ 

0.600 (P) 
0.525(F) 

TC551001PUFL-10 

100 

50 


d 

■ 

d 


P - PLASTIC CHP, SP = PLASTIC SKJNNY CHP. F = PLASTIC FUT PACKAGE(80P) 
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3. CMOS High Speed Static RAM (I) 





ADDRESS 

OUTPtir ENABLE 











ACCESS 

ACCESS 

POWER 

POWER DISSIPATION Max(mW) 

PIN 

PACKAGE 

PACKAGE 

CAPAcmr 

PART NUMBER 

ORGANIZATION 

TIME Max (ns) 

TIME Max (ns) 

SUPPLY (V) 

ACTIVE 

STANDBY 

COUNT 

P 

J 

WIDTH (Rich) 


TC5561P/*M5 


45 




0.550 


■ 

■ 



TC5561P/J-55 


55 




0S50 

22(P) 

■ 

■ 



TC5561P/J-70 


70 



550 

0.550 

■ 

■ 



TC5562P/J-35 

64Kx1 

35 





24(J) 

■ 

■ 









11.0 






TC5562P/*M5 


45 






■ 

■ 



TC55416P-15H 


15 



660 

5.5 


■ 




TC55416P-20H 


20 



550 



■ 



64K 

TC55416P-25H 


25 



550 

5.5 

22 

■ 




TC55416P-35H 


35 



440 



■ 




TC55417P/J-15H 

16Kx4 

15 

9 


660 



■ 

■ 



TC55417P/J-aOH 


20 

10 

5V±10% 

550 

bJ5 


■ 

■ 



TC55417P/J-25H 


25 

10 


550 


■ 

■ 



TC55417P/J^ 


35 

10 


440 



■ 

■ 



TC5608P/J-15 


15 

9 


743 



■ 

■ 



TC5588P/J-20 

8ICx8 

20 

10 


633 

5.5 


■ 

■ 



TC5688P/J^ 

25 

12 


633 


■ 

■ 



TC5588P/J« 


35 

12 


633 



■ 

■ 



TC5509PAH5 


15 

9 


743 


28 

■ 

■ 

0.300 

72K 

TC5509P/J^ 

8Kx9 

20 

10 


633 



■ 

■ 


TC5589P/J-25 

25 

12 


633 

5.5 


■ 

■ 



TC5589PAW5 


35 

12 


633 



■ 

■ 



TC56328P/J-17 


17 

9 

5V±5% 

770 

5.5 


■ 

■ 



TC55328P/J-20 

32Kx8 

20 

10 


770 



■ 

■ 



TC55328P/J42S 


25 

12 

SV±10% 

770 

5.5 

28 

■ 

■ 



TC55328P/J^ 


35 

15 


660 



■ 

■ 


2S6K 

TC55464P/J-17 


17 


5V±5% 

660 

5.5 


■ 

■ 



TC55464P/J^ 


20 



660 


24 

■ 

■ 



TC55464P/J-25 

64Kx4 

25 


5V±10% 

660 

5.5 

■ 

■ 



TC55464P/J^ 


35 



550 



■ 

■ 



TC55465P/J-17 


17 

9 

5V±5% 

660 

5.5 


■ 

■ 



TC55465P/J-20 


20 

10 


660 



■ 

■ 



TC55465P/J-25 


25 

12 

5V±10% 

660 

5.5 

28 

■ 

■ 



TC55465P/J-35 


35 

15 


550 



■ 

■ 



TC55329P/J-17 


17 

9 

5V±5% 

! 770 

5.5 


■ 

■ 



TC55329P/J-20 


20 

10 


j 770 



■ 

■ 


288K 

_TC55329Pys)-25 

32Kx9 

25 

12 

5V±10% 

770 

5.5 1 

32 

■ 

■ 



TC56329P/J-35 


i 35 

1 15 


550 

i 


■ 

■ 



P = PLASTIC CHP, J = PLASmC SOJ 


3. CMOS High Speed Static RAM (II) 


CAPACnY 

PART NUMBER 

ORGANIZATION 

ADDRESS 

ACCESS 

TIMEMax(ns) 

OUTPUTENABLE 

ACCESS 

TIMEMax(ns) 

POWER 
SUPPLY (V) 

POWER DISSIPATION MAX (mlW) 

PIN 

COUNT 

PACKAGE 

P J PLCC 

PACKAGE 

WIDTH (inch) 

ACTIVE 

STANDBY 


TC55187T-20 


20 

10 


1266 



mun 



TC55187T-25 


25 

10 


1210 








30 

12 

5V±10% 

1100 

220 

52 


0.800 

144K 

TCS5188T-20 


20 

10 


1266 



TC55188T-25 


25 

10 


1210 






TC55188T-30 


30 

12 


1100 



m 



T = PLASTIC LEADLESS CHIP CARRIER(PLCC) 


3 

































4. BiCMOS High Speed Static RAM 


CAPACITY 

PART NUMBER 

ORGANIZATION 

ADDRESS 

ACCESS 


POWER 

POWER DISSIPATION Max{mW) 

PIN 

PACKAGE 

PACKAGE 

TIME Max(ns) 

TIME Max(ns) 

SUPPLY 00 

ACTIVE 

STANDBY 



j 

WIDTH Onch) 


TC56B417Pyj-10 

16Kx4 

10 

5 


742.5 


24 

□ 

Di 


64K 

TC55B417P/J-12 

12 

6 

5V-l:10% 


fl 


0.300 

TC55B88P/J-10 

8Kx8 

10 

5 

660 


28 

□ 

tM 


TC55B88P/J-12 

12 

6 



H 

H 



P « PLASTIC DIP, J * PLASTIC SOJ 


4 

















TOSHIBA CMOS PSEUDO STATIC RAM 


80/85ns 






-|512Kx8|- 






moloDi^rL-%W . 

1 VX> 1 TO 1 


PSEUDO 
STATIC RAM 


PSEUDO 

^TICRAM 

CE1.CE2TyPE 


PSEUDO 
STATIC RAM 
CE.CSTYPE 


P reOOmHDIP 
SP :300milDIP 
F :450maSOP 
FW ; 525mil SOP 
NOTE: LV: Data Retention 


525mil SOP 











TOSHIBA CMOS STATIC RAM 


85ns 100ns 120ns 150ns 



TC5563APUAFL-10 

- 

71C5563APUAFL-12 

- 

TC5563APUAFL-15 

- 

TC5563APiyAFL-10L 

- 

TC5563APUAFL-12L 

- 

TC5563APUAFL-15L 

- 






- 

TC5565APUAFL-10 

- 

TC5565APL/AFL-12 

- 

TC5565APUAFL-15 


TC5565APiyAFL-10L 

- 

TC5565APL/AFL-12L 

- 

TC5565APUAFL-15L 


CMOS 

STATTCRAM 


2S6KB(t 


32Kx8 


TC55257BPL/BFU 


TC55257BPUBFU 

BSPL-85 


BSPL-10 

TC55257BPL/BFL/ 


TC55257BPUBFU 

BSPL-85L 


BSPL-10L 

TC55257BFrL-85/ 


TC55257BFrL-1(y 

-85L 


-10L 


: LOW POWER 


1 

TC55257BPVBFV 


BSPL10L 


: INDUSTRIAL TEMP 
: LOW POWER 



P :600mll DIP 
SP :300mllDIPj 
F :525milSOP 
FT :TSOP 


: LOW POWER 


: LOW POWER 

















TOSHIBA CMOS HIGH 




15ns/17ns 20ns 



STATIC RAM 


30ns/35ns 

45ns/55ns/70ns 


- TC5561P/J-45/55/70 

- TC5562P/J-35 

|- TC5562P/J-45 



P :300mllDIP 
J :300mHSOJ 
T :800mllPLCC 








8 








1. CMOS Pseudo Static RAM 







1^x8 





(».4S0lnW 



0.450if)SOP 



TC51832P 

TC51832SP 

TC51832F 





Hfr^i 









UPD42832C 











MCM518128 


MCM518128 



Uf^afXEaiK^ 



U8 


' A 

mm 

aatnotp 

a«Oln80P 


tmmk ; 










NEC 








MCM518129 



2. CMOS Static RAM 



6KX6 

32Kx8 



0.mm 

0.4$0iftSOP 

dmmp 

0*^tHP 

0*45OSrt$OP 

TSOP 

Min OP 



tmmtA 

TC5565APL 

TC5565AFL 

TC5563APL 

TCS5257BPL 

TC55257BFL 

TC55257BFTL 

TC551001PL 

TC551001FL 

TCSSIOOIAFTI 

mmm 

MB8464AP 

MB8464APF 

MB8464APSK 

MB842S6 

MB8464 


MB841000P 



tmm 

HM6264AP 

HM6264AFP 

HM6264ASP 

HM62256P 

HM62256FP 

HM62256 

HM628128P 

HM628128FP 

HM628128 

mmmm 

M5M5165P 

M5M5165FP 


M5M256BP 

M5M2S6BFP 

M5M2S6B 

M5M1008 


M5M100B 

W'; . 

UPD4364C 

UPD4364G 

UPD4364CX 

UP043256C 






OKI '' 

MSM5165AL 

MSM5165AL 


MSM51257 

MSM51257 





Monsi^ 

MCM6264WP 


MCM6264P 

MCM6206P 



MCM6226P 



■ lif ^ 

IDT7164LP 

IDT7164LSO 

IDT7164LTP 

IDT71256LP 

IDT71256LSO 





wjSjc " 

V62C64P 

V62C64F 


V62C256P 

V62C256F 





mm 

SRM2264IJC 

SRM2264LM 


SRM202S6LC 

SRM202S6LM 


SRM201000 

SRM201000 


mm 

CXK5864BP 

CXK5864BM 

C3(K58257BSP 

CXK58257P 

CXK58257M 


CXK581000P 

CXK581000M 


. 

MK48Z0e 



MK48Z30 




! 


mym 

LHsieo 

LH5160 

LH5160 

LH52256 

LH52256 






KM6264 



KM62256AP 



KM681000 



.mmmimM 

P4C164 









WTOCE '■' 

SR64K8 









f '<!#«»'■ 

CY7C185 


CY7C186 







/ mmmG.' 

MN4464 

MN4464S 


MN44256 

MN44256S 





mm 

1MS1630 




















CDM6264 


! 

CDM62256 I 
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3. CMOS High Speed Static RAM - Common I/O (I) 







(3mDP 

o,»sai 

OahDP 

0^$ai 

O^OIP 

o.^$ai 


TC5588P 

TC5588J 

TC5589P 

TC5589J 

TC5561/2P 


mmm 

MB81C78AP 


MB81C79AP 

MB81C79APJ 

MB81C71AP 







HM6287H 



M5M5178P 


M5M5179P 


M5M5187P 







UPD4361 


m 

MSM5178 




MSM5187 



MCM6264P 

MCM6264NJ 

MCM6265P 

MCM6265NJ 

MCM6287P 

MCM6287NJ 

m 

IDT7164SP 


IDT7ie9SP 


IDT7187SP 

IDT7187SY 

"""pidc .•" 

V63C64S 

V63C64K 





' : 







mm 

CXK5863AP 

CXK5863AJ 

CXK5971J 

CXK5971J 

CXK5164P 

CXK5164J 

nmimm 

SSM7164 






mm 

LH5ie5/64 




LH5261 

LH5261 

BAimm 

KM6865P 




KM6165P 



P4C164 


1 P4C163 


P4C187 


'H 

SMJ68CE64 


1 SMJ69CE72 


SMJ61CD64 


am^m 

CY7C185P 




CY7C187P 

CY7C187VC 

mm^mc 








IMS1630/35LP 

IMS1635L 

IMS1695P 

IMS1695E 

IMS1600/5P 

IMS160(V5E 

pm 

AM99C88H 




AM99C641 


lAirm , ■ 

SR64K8 




SR64K1 


mcmcm 

MT5C6408 


1 


MT5C6401C 



10 









3. CMOS High Speed Static RAM - Common i/0 (ii) 




16Kx4(w/0^ 

04KX41 



0^mp 

O^DIP 

0.3inSOJ 


O^SOI 

TOSIflM 

TC55416P 

TC55417P 

TC55417J 

TC55464P 

TC55464J 

HUTSU 

MB81C74 

MB81C75P 

MB81C75PJ 

MB81C84P 

MB81C84PJ 

WACHI 

HM6788HP 

HM6789P 

HM6789JP 

HM6708P 

HM6708JP 

mrn&m 

M5M5188P 

M5M5189BP 

M5M5189BJ 

M5M52S8P 

M5M5258J 

NEC 

UPD4362 

UPD4363 


UPD43254 


m 

MSM5188A 





mtmxA 

MCM6288P 

MCM6290P 

MCM6290J 

MCM6208P 

MCM6208J 

m 

IDT7188SP 

IDT7198 


IDT71258SP 

IDT71258SY 

virajKj 

V61C62 





SMOS 




SRM212S6 



CXK5464AP 

CXK5465P 

CXK5465J 

CXK54256P 


SHARP 

LH5262A 


LH5267A 

LH52252AD 

LH52252AK 

mmjm 

KM6465P 



KM64257P 

KM64257J 


P4C188 

P4C198 


P4C1258 

P4C1258 

11 

SMJ64C64 



SMJ64C256 



CY7C164P 

CY7C166P 

CY7C166V 

CY7C194P 


PANASONIC 




MN44252 

MN44252 

mmmmm 

1MS1620/5P 

IMS1624/29P 

IMS1624/29J 

iMS1820P 

IMS1820J 

AMP 

AM99C164 

AM99C166 


AM99C644 








mopm 

MT5C6404 

MT5C6405 

MT5C6405DJ 

MT5C2564 

MT5C2564DJ 

SABATOaA 

SSM7188 

SSM7198 




imm 

SR64K4 

SR64E4 


SR256K4 
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3. CMOS High Speed Static RAM - Common I/O (III) 





aacxd 



o^skisoa 


asinsoyt 

o^orp 

oamsai 

'TOMba 

KyssysMi 

TC55465J 

TC55328P 

TC55328J 

TC55329P 


RlJirSU ^ = 



MB8287 


MB8289 









MnrniisHH 







mo V:/; 



bhhhi 

IBHHI 



m ■ 







MoromtA - 


MCM620SJ 


MCM620ej 

MCM6205P 

MCM6205J 

mr 


IDT61298SY 

IDT71256SP 

IDT71256SY 

IDT71259SP 


,mwLm A/' 








BiHHIi 

bhhh 

bhhbh 

bhihh 




IBBH 


CXK58255AP 

■t5553SS!W 



SARATOGA 







1' 



LH52257 


LH52259 









pmmmmmB 



P4C1256 

P4C1256 



n 



SMJ68GE256 


SMJ68CE288 


cm&s 

CY7C196P 


CY7C198P 












IMS1824P 

IMS1824J 

iMS1835P 

iMS1835J 






AMD99C328 











UK^mn 

MT5C2565 

MT5C2565DJ 

MT5C2568 

MT5C2568DJ 




3. CMOS High Speed Static RAM - Common I/O (IV) 




«Cx1 

8x2/8Kx18 

■'Mocte,;., 


CSA12UTCHBD 


TC55187T 

TC55188T 

; "V ' V 51 

V6C330J 

V6C328J 

V''-'" V 

SN74AC210 


'•fSw ; 

CXK7701J 



CYC183 

CYC184 

jEMIl 

MT56C0816 i 



T: 52 Pin PLCC Package JEDEC Standard 
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4. BiCMOS High Speed Static RAM 


Oi^arizaAiQii 

aKx8 

16Kx4{w/OQ 


0*3mDIP 

oamsoj 

0.3inDr 

O^SOJ 

immA 

TC55B88P 

TC55B88J 

TC55B417P 

TC55B417J 

-WSW~~~ 



MB82B75P 

MB82B75PJ 

mpm 



HM6789SP 

HM6708P 


CY7B185P 

CY7B185V 

CY7B166P 

CY7B166P 

smmm 

SSM7164P 


SSM7166P 
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32,768 WORD x 8 BIT CMOS PSEUDO STATIC RAM 


IDESCRIPTIOI^ 

The TC51832 Family is a 256K bit high-speed CMOS Pseudo-Static RAM organized as 32,768 
words by 8 bits. The TC51832 Family utilizes one transistor dynamic memory cell array with 
CMOS peripheral circuitry to achieve large capacity, hi gh sp eed accesses, and low power 
requirements, using a single 5V power supply. The OE/RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC51832 Family has a static RAM- 
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC51832 Family is pin-compatable with the 256K bit static RAM. The TC51832P is offered in 
a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC51832F is offered in a 
standard 28 pin 0.450 inch width small out-line plastic flat package. 


FEATURES 


Organization: 256K bit(32,768 wordx 8 bit) 
Fast Access Time and Low Power Dissipation 



TC5 

-85 

1832P F 

-10 

amily 

-12 

^-CEA ^ Access Time 

85ns 

100ns 

120ns 

^OEA 0¥ Access Time 

35ns 

40ns 

50ns 

tpc Cycle Time 

135ns 

160ns 

190ns 

Pd -Operating- Max. 

303mW 

248mW 

TfOraiT 

Self Refresh Current 

ItnA/lOOpA (-L) 


Self refresh uses an internal timer. 

All inputs and outputs; TTL compatible 
256 refresh cycle/4ms 
Pin Compatible; 256K SRAM TC55257 
Logic Compatible: SRAM R/W Pin 
28 pin Standard Plastic PKG 
P/PL : 600 mil DIP 
SP/SPL: 300 mil DIP 
F/FL : 450 mil SOP 


Single Power Supply; 5V±10% 

Auto refresh, uses an internal counter. 


PIN CONNECTION 


(TOP VIEW) 


ALig 1 
A12C 2 
A7 C 3 
A6 
A5 
A4 
A3 
A2 
A1 

AO ^ 
Iyt)U 11 
1/02C 12 
i/oaC 13 
GNDC 14 


C 4 
C 5 
C 6 
C 7 
C 8 
C 9 
C 10 


28 

27 

26 

25 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 


] Vi)|) 

] It^W 
1 AI 3 
1 A8 
1A9 

lAl 1 _ 

loTyllKsii 

] AlO 

Ice 
11/08 
3 1/07 
3 1/06 
3 1/05 
3 1/04 


[Oa DIAG^ 


A14 


A7-A0 \S 


IpIN NANESI 


AO A14 

Address Inputs 

R/W 

Read/Write Control 
Input 

OE/RFSH 

Output Enable/ 

Refresh Input 

CE 

Chip Enable Input 

I/Ol -V 1/08 

Data Inputs/Outputs 

vdd 

Power (+5V) 

GND 

Ground 



ll/WO- 























TC51832P/SP/F/PL/SPL/FL-85 
TG51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


lABSOLUTE MAXIMUM RATING^ 



I DC RECOMMEUDED OPERATING CONDITIO^ (Ta=0''-70‘’C) 


SYMBOL 

ITEM 

MIN. 

TYP. 

MAX. 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

ViH 

Input High Voltage 

2.4 

- 

6.5 

VIL 

Input Low Voltage 

-1.0 

- 

0.8 


DC ELECTRICAL CHARACTERISTICS! (Vdd= 5V±10%, Ta=0 -v-70''C) 


SYMBOL 

PARAMETER 

PERIOD 

IddO 

Operating Current 

(Average Power Supply Operating 

Current) 

CE, Address Cycling; tRC=tRC MIN. 

135ns 

160ns 

190ns 

IIIQIIIIIII^ 

Standby Current 1 

c1=oE/rFsFi=Vih 

TC51832P/SP/F 

TC51832PL/SPL/FL 

IdDS2 

Standby Current 2 

TC51832P/SP/F 

CE=0E/RFSH=Vdd-0. 2V 

TC51832PL/SPL/FL 

IddF 

Self Refresh Current 
CE=Vdd-0,2V, 0E/RFSH=0.2V 

TC51832P/SP/F 

TC51832PL/SPL/FL 

^KL) 

Input Leakage Current 

All other inputs not under test=0V 

^O(L) 

Output Leakage Current 

Output Disable, 0 V<VouT«VDD 

O 

> 

Output High Level 

IOUT*"’5mA 

Vql 

Output Low Level 
lOUT*^. 2mA 
















































































































TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd=5V±10%, Ta=0^70'’C) (NOTES:5,6,7,8,9) 


SYMBOL 

PARAMETER 

- 

85 

-10 

-12 

TTMTnno 

NOTES 

MIN. 

MAX. 

MIN 

MAX. 

MIN. 

MAX. 

UlNli O 

tRC 

Random Read or Write Cycle Time 

135 

- 

160 

- 

190 

- 

ns 


tRMW 

Read Modify Write Cycle Time 

200 

- 

240 

- 

280 

- 

ns 



CE Pulse Width 

85 

10,000 

100 

10,000 

120 

10,000 

ns 



CE Precharge Time 

40 

- 

50 

- 

60 

- 

ns 


•^CEA 

CE Access Time 

- 

85 

- 

100 

- 

120 

ns 


toEA 

^ Access Time 

- 

35 

- 

40 

- 

50 

ns 


•^CLZ 

CE to Output in Low-Z 

10 

- 

10 

- 

10 

- 

ns 


tOLZ 

OE to Output in Low-Z 

0 


0 


0 

- 

ns 


•^WLZ 

Output Active from End of Write 
Enable 

0 

- 

0 

- 

0 

- 

ns 


tCHZ 

Chip Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

ns 

10 

tOHZ 

OE Disable to Output in High-Z 

0 

25 

0 

30 

0 

35 

ns 

10 

tWHZ 

Write Enable to Output in High-Z 

0 

25 

0 

30 

0 

35 

ns 

10 

tOHC 

OE Hold Time Referenced to CE 

0 

- 

0 

- 

0 

- 

ns 


•^osc 

OE Set-Up Time Referenced to CE 

10 

- 

10 

- 

10 

- 

ns 


tRCS 

Read Command Set-Up Time 

0 

- 

0 

- 

0 


ns 


‘^RCH 

Read Command Hold Time 

0 

- 

0 

- 

0 

- 

ns 


tWP 

Write Pulse Width 

60 

- 

70 

- 

85 

- 

ns 

i 

^WCH 

Write Command Hold Time 

60 

- 

70 

- 

85 

- 

ns 


tcWL 

Write Command to CE Lead Time 

60 

- 

70 

- 

85 

- 

ns 


•^DSW 

Data Set-Up Time Referenced to R/VJ 

35 


40 

- 

50 

- 

ns 

11 

<^DSC 

Data Set-Up Time Referenced to CE 

35 

- 

40 

- 

50 

- 

ns 

11 

•^DHW 

Data Hold Time Referenced to R/W 

0 

- 

0 


i 0 


ns 

11 

’^DHC 

Data Hold Time Referenced to CE 

0 

- 

0 

- 

0 

- 

ns 

11 

•^ASC 

Address Set-Up Time 

0 

- 

_0 

- 

0 

- 

ns 

12 

tAHC 

Address Hold Time 

20 

- 

25 

- 

30 

- 

ns 

12 

tpc 

Auto Refresh Cycle Time 

135 

- 

160 

- 

190 

- 

ns 


•^RFD 

CE to RFSH Delay Time 

40 

- 

50 

- 

60 

- 

ns 


‘^FAP 

RFSH Pulse Width (Auto Refresh) 

80 

8,000 

80 

1 8,000 

80 

8,000 

ns 

13 

tpp 

RFSH Precharge Time 

30 

- 

30 


30 

- 

ns 

13 

tpCE 

RFSH to CE Active Delay Time 

160 

- 

190 

- 

225 

- 

ns 

13 

tPAS 

RFSH Pulse Width (Self Refresh) 

8R00 

- 

8,000 

- 

8,000 

- 

ns 

13 

tFRS 

CE Delay Time from RFSH 
(Self Refresh) 

160 

- 

190 

- 

225 

- 

ns 

13 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


(Continued) 


SYMBOL 

PARAMETER 

-85 

-10 

-12 

UNITS 

NOTES 

MIN. 

MAX. 

MIN. 

liAX. 

MIN. 

MAX. 

tFST 

RFSH Set-Up Time 
(Refresh Counter Test) 

10 

30 

10 

30 

10 

30 

ns 

■ 

•^FHT 

RFSH Hold Time 
(Refresh Counter Test) 

65 

8,000 

65 

8,000 

65 

8,000 

ns 


tREF 

Refresh Period 

- 

4 

- 

4 

- 

4 

ms 

imi 


Transition Time (Rise and Fall) 

3 

50 

3 

50 

3 

50 

ns 



ICAPACITAN^ (Vdd= 5V, f=lKHz, Ta=25”C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNITS 

Cii 

Input Capacitance (A0''^A14) 

- 

5 

pF 

Ci2 

Input Capacitance (CE, QE/RFSH, R/W) 

- 

7 

llllllllllll^^ 

Cio 

Input/Output Capacitance (I/Ol'vI/OS) 

- 

7 



NOTE) This parameter is periodically sampled and is not 100% tested. 
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NOTES: 


TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FH 0 
TC51832P/SP/F/PL/SPL/FL~12 


1) Stresses greater than those listed under "Absolute Maximum Ratings" may 
cause permanent damage to the device. 

2) All voltages are referenced to GND. 

3) IDDO depends on cycle rate. 

4) IDDO depends on output loading. Specified values are obtained with the 
output open. 

5) An initial pause of 1ms with high CE and high OE/RFSH are required after 
power-up, before proper device operation is achieved. 

6) AC measurements assume t»p=5ns. 

7) Vjpj(min.) and VjL(niax.) are reference levels for measuring timing of input 
signals. Also, transition times are measured between VjH Vjl. 

8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) The OE/ RFSH input operates as the output enable Inpu^(^) and refresh control 

input (RFSH) under the condition of that CE=Vil and respectively. 

^CHZ^ toHZ^ ^WHZ define the time at which the output achieves the open 
circuit condition and is not referenced to output voltage levels. 

11) In write cycles, the input data is latched at the earlier of R/W or CR rising 
edge. Therefore the input data must be valid during set-up time (tDsv/> ^dsc) 
and hold time (tDnw, toHC)* 

12) All address inputs are latched at the falling edge of CE. Therefore all the 
address inputs must be valid during t^sc t^HC* 

13) Two ref resh operation - auto refresh and self refresh are defined by the 
OE/RFSH pulse width under the condition of ^=Vxh* 

Auto refresh:OE/RFSH pulse width^tFAP (max.) 

Self refresh:OE/SFSH pulse width^tFAS (min.) 


The following timing parameter must be kept for proper device operation after refresh. 

Auto refresh:tFCE 
Self refresh:tFRS 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 



WRITE CYCLE 













TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


























TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 


AUTO REFRESH CYCLE 


CE 


OE/UFSH 



I/Ql~l/08 

VoL — 


Note) AO'vAlA, 


SELF REFRESH CYCLE 



■8 







REFRESH COUNTER TEST CYCLE (READ WRITE) 


TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 



REFRESH COUNTER TEST 

The internal refresh operation of TC51832P family can be tested by REFRESH COUNTER 
TEST. This cycle performs READ/WRITE operation taking the internal counter address 
as row address and fixed zero as column address. 

The test procedure is as follows. 

(I) Write *'0" into all the memory cells at normal write mode. 

(D Read "0" out and write "1" in each cell by performing REFRESH COUNTER TEST. 
Repeat this operation 256 times. 

@ Check *'l'* out of 256 bits at normal read mode, which was written at (2). 

@ Read "1" out and write "0" in each cell by performing REFRESH COUNTER TEST. 
Repeat this operation 256 times. 

Check "0*' out of 256 bits at normal read mode, which was written at (?) . 

@ Perform the above (I) to (5) the complement data. 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TG51832P/SP/F/PL/SPL/FL-12 


[outline drawings 


(DIP28-P-600) 


Unit in mm 





NOTES: Package width and length do not include mold protrusion, 
allowable mold protrusion is 0.15mm, 

These outline drawings apply to: 


TC51832P-85, 

TC51832P-10, 

TC51832P-12, 


TC51832PL-85 

TC51832PL-10 

TC51832PL-12 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 



Unit in mm 



Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is 0.15mm. 

These outline drawings apply to: 

TC51832SP-85, TC51832SPL-85 
TC51832SP-10, TC51832SPL-10 
TC51832SP-12, TC51832SPL-12 
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TC51832P/SP/F/PL/SPL/FL-85 
TC51832P/SP/F/PL/SPL/FL-10 
TC51832P/SP/F/PL/SPL/FL-12 



Unit in mm 



Note; Package width and length do not include mold protrusion, 

allowable mold protrusion is 0.15mm. 

These outline drawings apply to: 

TC51832F-85, TC51832FL-85 
TC51832F-10, TC51832FL-10 
TC51832F-12, TC51832FL-12 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 


The TC518128A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity , hig h speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A Family has a static RAM- 
like write functionality, which allows easy interfacing to a microprocessor. The TC518128A 
Family is pin-compatable with the 1M bit static RAM. The TC518128AP is offered in a 
standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518128AF is offered in a 
standard 28 pin 0.450 inch width small out-line plastic flat package. 


FEATURES 


• Organization: IM bit (131,072 word X 8bit) • Single Power Supply: 6V±10% 

• Fast Access Time and Low Power Dissipation • Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• 512 refresh cycle/8ms 

• Pin Compatible; IM SRAM (JEDEC) 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 
AP/APL 600 mil DIP 
ASP/ASPL 300 mil DIP 
AF/AFL 450 mil SOP 



TC518128AP Family | 

-80 

-10 

-12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

toEA^ Access Time 

35ns 

40ns 

50ns 

tRc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

1mA/200MA(-L) | 


PIN CONNECTION 

(TOP VIEW) 


RF5H[ 1 
A16C2 
A14C3 
A12C4 
A7C5 
A6C6 
A5C7 
A4C8 
A3C9 
A2C 10 
AlC 11 
AOC 12 
I/OIC 13 
I/02C 14 
I/03C15 
GNDC16 


32 ]VoD 
31 3A15 
30 ]CE2 
29 3R/W 
28 ]A13 
27 3A8 
26 ]A9 
25 ]A11 
24 

23 ]A10 
22 

21 ]l/08 
20 ]l/07 
19 ]l/06 
t8 ]l/05 
17 ]l/04 


PIN NAMES 


BLOCK DIAGRAM 


Voo 

I 


GNO 


r\ COLUMN 
A16-9 8^ ADDRESS 
M BUFFER (8) 


r-\ ROW 

A8-0 9 ) ADDRESS 
IV BUFFER (9) 


m 


REFRESH 
COUNTER! 9) 


A0-A16 

Address Inputs 

m/ 

Read/Write Control Input 

m 

Output Enable Input 

rF3R 

Refresh Input 

trr, CE2 

Chip Enable Inputs 

o 

T 

o 

00 

Data Inputs/Outputs 

Vdo 

Power 

GND 

Ground 




c 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


512 


256x8 


MEMORY 

ARRAY 

512x256x8 


m 


— oc 

Ul 

<u. 


< => 
Qcc 





CLOCK 


REFRESH 


REFRESH 

CE20^ 

GENERATOR 


CONTROLLER 


TIMER 


3-. 

O. 00 

I- 

3 

Otc 

Ui 

<u. 

u. 

o 

O ca 


R/Wo- 


o 

D- 











TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 


FUNCTION LOGIC 


m 

CE2 


R/W 

RFSH 

A0-A16 

1/01-8 

CONDITION 


H 

L 

H 

H 

V* 

OUT 

Read 


H 

* 

L 

H 

V* 

IN 

>A/rite 

■9 

H 

H 

H 

H 

V* 

HZ 

CE only Refresh 

H 

■■ 

nn 

mu 

warn 

* 

HZ 

Auto/Self Refresh 

* 

Bi 



■■ 

* 

HZ 

Auto/Self Refresh 

H 

nm 

M 

— 

H 

|||||[||||| 

HZ 


* 




H 

IHH 

HZ 

EEEBHHHIi 


H - High Level Input ( Vin = 6.5V ~ Vm min. ) 

L ••• Low Level Input ( Vjn = Vil max. — l.OV) 

* - Don’t care (6.5V - - l.OV) 

V* — At Cili falling edge (CE2 = H) or CE2 rising edge ( CEI = L ), all address inputs 
are “ IN ”, and at the other condition, the address input are ” * ” 

HZ — High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

V,N 

Input Voltage 

-1.0-7.0 

V 

1 

VOUT 

Output Voltage 

-1.0-7.0 

V 

Vdd 

Power Supply Voltage 

-1.0-7.0 

V 

Topr 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature • Time 

260*10 

*C • sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C RECOMMENDED OPERATING CONDITIONS (Ta = 0-70*^0 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

ViH 

input High Voltage 

2.4 

- 

6.5 

V 

V|L 

input Low Voltage 

-1.0 

- 

0.8 

V 
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TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 


D.C. ELECTRICAL CHARACTERISTICS (Vdd = 5V ± 1 0%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

■■ 

Operating Current 


130ns 

- 

50 

70 


■i 


(Average Power Supply Operating Current) 

160ns 

- 

40 

60 

mA 


mu 

^ET, CE2. Address cycling: tRc = tpc min. 

190ns 

- 

35 

50 


■1 

•ddsi 

Standby Current 

C£T = V|H or CE2 a Vr, 

RF5H a V|H 

TC518128AP/A‘SP/AF 

- 

- 

2 

mA 


TC518128APL/ASPiyAFL 

- 

- 

B 


*IdDS2 

Standby Current 

(!eT a Voo - 0.2V or CE2 a 0,2V. 

RF5h a Vdd - 0,2V 

TC518128AP/ASP/AF 

- 

- 

B 

mA 

■ 

TC518128APiyASPLyAFL 

- 

100 

200 

pA 

■ 

Iddfi 

Self Refresh Current 
^ =V,H or CE2 a V|L. 

RFSH a Vii. 

TC518128AP/ASP/AF 

- 

- 

2 

mA 


TC518128APtyASPiyAFL 

B 

- 

B 



Self Refresh Current 

CeT a Vdd - 0.2V or CE2 = 0.2V. 

RF5h a 0.2V 

TC518128AP/ASP/AF 

B 

- 

B 

mA 


*IdDF2 

TC518128APL/ASPL/AFL 

- 

100 

200 

pA 



Input Leakage Current 

OV S V|N ^ Vdd. All other Inputs not under test a OV 

-10 

■ 

10 

pA 


‘o(L) 

Output Leakage Current 

Output Disable (CET a Vih or CE2 a Vr. or (5? a Vjh or R/WaViJ, 
OV ^ VouT^ Vdd 

-10 

■ 

10 

pA 


Vqh 

Output High Level 
loH = -SmA 

D 

■ 

■ 

D 


VoL 

Output Low Level 

Iql = 4.2mA 

■ 

■ 

B 

D 



Note*) In standby mode and self refresh with CEI ^ Vdd — 0.2V, these specification limits 
are guaranteed under the condition of CE2 ^ Vdd — 0.2V, or CE2 ^ 0.2V. 


CAPACITANCE (Vdd = 5V, f = 1MHz, Ta = 25X) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cii 

Input Capacitance (A0'-A16) 

- 

5 

PF 

C|2 


- 

7 

PF 

Cio 

Input/Output Capacitance 

- 

7 

pF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 

(Vdd = 5V±10%, Ta= O-yO'OC NOTES: 5, 6, 7, 8) 



SYMBOL 

PARAMETER 

tRC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tCE 

CE Pulse Width 

tp 

CE Precharge Time 

tCEA 

CE Access Time 

tOEA 

^Access Time 

tCL2 

CE to Output in Low-Z 

tOLZ 

Of to Output in Low-Z 

twLZ 

Output Active from End of Write 

kHZ 

Chip Disable to Output in High>Z 

tOHZ 

UE Disable to Output in High-Z 

tWHZ 

Write Enable to Output in High-Z 

toos 

Output Disable Set-Up Time 

^OOH 

0E Output Disable Hold Time 

^RCS 

Read Command Set-Up Time 

tRCH 

Read Command Hold Time 

twp 

Write Pulse Width 

twCH 

Write Command Hold Time 

tcWL 

Write Command to CE Lead Time 

tosw 

Data Set-Up Time from R/W 

tosc 

Data Set-Up Time from CE 

toHW 

Data Hold Time from R/W 

toHC 

Data Hold Time from CE 

Use 

Address Set-Up Time 

Uhc 

Address Hold Time 

tRHC 

RFSh Command Hold Time 

^FC 

Auto Refresh Cycle Time 

Ufd 

RI^SH Delay Time from CE 

tpAP 

RFSH Pulse Width (Auto Refresh) 

tfp 

RFSH Precharge Time 

tpAS 

RFSH Pulse Width (Self Refresh) 

tFRS 

CE Delay Time from RFSH 
(Self Refresh) 

Uef 

Refresh Period (512 cycle, AO—A8) 

tT 

Transition Time (Rise and Fall) 







































































































































































































































TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 


NOTES: 

1) Stress greater than those listed under ** Absolute Maximum Ratings ” may cause permanent 
damage to the device. 


2) All voltages are referenced to GND. 

3) IddO depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CEl or low CE2 is required after power-up, before proper 
device operation is achieved. 


6) AC measurements assume t-r = 5ns. 

7) Timing reference level 

Input Level : Vm = 2.6V 

ViL = 0.6V 

Input Reference Level : Vm = 2,4V 
ViL = 0.8V 

Output Reference Level: Von= 2.2V 
VoL = 0.8V 


2.6V .. ^ 

INPUT > 

- 

-Q-BV_ 




OUTPUT _ 


hrjT- 

[-0.8V 


—^ I 



INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) ’ Measured with a load equivalent to 2 Tl'L loads and lOOpF. 

9) tcHZ, tonz, twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of RAV or CEl rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time (tosw or tosc) I'old time 
(toHW or tone)* 

11) All address inputs are latched at the falling edge of CEl and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and tAllC* 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CEl = Vm or CE2 = Vm. 

Auto refresh : RFSHt pulse width ^ tpAP (max.) 

Self refresh : RFSH pulse width ^ ti?AS (min.) 

The timing parameter (tp^g) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of ** RESH ” = " L ” after power-up 

13) The timings, tcE (min.) and T^e (max.), must be kept for proper device operation as follows. 
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TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 


TIMING WAVEFORMS 

READ CYCLE 



: Don't care 

Note: The device can b e operated with cycling “CEl” (or CE2) pin only, provided that 
”CE2”(or “GET”) is connected to Vih (or Vil) level. 

















TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 











TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 



NoteA9 ~ A16 = Don’t care ; Don’t care 

Note: The device can b e operated with cycling **CEI ” (or CE2) pin only, provided that 
‘‘CE2”(or “Cfil”) is connected to Vm (or Vil) level. 






















TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 















TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 


OUTLINE DRAWINGS 
(DIP32-P-600) 

UNIT: mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128AP-80, TC518128APL-80 
TC518128AP-10, TC518128APL-10 
TC518128AP.12. TC518128APL-12 
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TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 


OUTLINE DRAWINGS 

(DIP32-P-300) 

UNIT: mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128ASP.80, TC518128ASPL-80 
TC518128ASP-10, TC518128ASPL-10 
TC518128ASP-12, TC518128ASPL-12 
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TC518128AP/ASP/AF/APL/ASPL/AFL-80 
TC518128AP/ASP/AF/APL/ASPL/AFL-10 
TC518128AP/ASP/AF/APL/ASPL/AFL-12 


OUTLINE DRAWINGS 
(SOP32-P-450) 



0.810.2 


Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128AF-80, TC518128AFL-80 
TC518128AF-10, TC518128APL-10 
TC518128AF-12. TC518128AFL-12 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518128A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC518128A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A-LV Family has a static 
RAM-1 ike read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518128A-LV Family is pin-compatable with the 1M bit static RAM. The TC518128APL-LV is 
offered in a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518128AFL-LV 
is offered in a standard 28 pin 0.450 inch width small out-line plastic flat package. 

FEATURES 

• Organization: IM bit (131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation • Single Power Supply: 5V± 10% 

• Data Retention Supply Voltage: 3.0V 6.5V 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• 512 refresh cycle/8ms 

• Pin Compatible: IM SRAM (JEDEC) 

• Logic Compatible: SRAM RAV Pin 

• 32 Pin Standard Plastic PKG 

APL 600 mil DIP 

AFL 460 mil SOP 



TC518128APL Family | 

-85 

-10 

-12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

toEA^Access Time 

35ns 

40ns 

50ns 

tRc Cycle Time 

130ns 



Power Dissipation 

385mW 

330mW 

275mW 1 

Self Refresh Current 

ESI 

200pA 

mm 

lOOpA 


PIN CONNECTION 

(TOP VIEW) 


RF3h[ 


A16C 

2 

31 

A14[ 

3 

30 

A12[ 

4 

29 

A7C 

5 

28 

A6[ 

6 

27 

Asi 

7 

26 

A4[ 

8 

25 

A3C 

9 

24 

A2C 

10 

23 

AlC 

11 

22 

AOC 

12 

21 

I/OIC 

13 

20 

I/02C 

14 

19 

I/03C 

15 

18 

GNDC 

16 

17 


]Vdd 

]A15 

]CE2 

]R/W 

]A13 

]A8 

]A9 

]A11 

m 

]A10 

im 

]l/08 

31/07 

31/06 

31/05 


PIN NAMES 


BLOCK DIAGRAM 


Voo gnd 


r -\ COLUMN 
A16-9 8; ADDRESS 
W BUFFER (8) 


r\ ROW 

A8-0 9 ) ADDRESS 
L/ BUFFER (9) 


REFRESH 

COUNTER(9) 


AO-A16 

Address Inputs 

R/W 

Read/Write Control Input 


Output Enable input 

rf5h 

Refresh Input 

tIT, CE2 

Chip Enable Inputs 

1/01-1/08 

Data Inputs/Outputs 

VoD 

Power 

GND 

Ground 





13^ 
o. oo 
Z 

— oc 

lU 

<M. 

H * u . 
O flo 


m 




Cei ©-► 

CLOCK 

JJ 

JL 

REFRESH 


REFRESH 

CE20^ 

GENERATOR 

r 


CONTROLLER 


TIMER 


rf3h>- 


3^ 

O. CO 


3 


< «- 


O 
O ca 


R/Wo- 


o 

o 


oo 

O 

\ 

O 

\ 


5 
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TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 


FUNCTION LOGIC 


m 

CE2 

w 

fVW 

rF5R 

A0-A16 

1/01-8 

CONDITION 

— 

H 

L 

H 

H 

HHQHH 

OUT 

Read 


H 

* 

L 

H 

HH 

IN 

Write 

Hi 

H 

H 

H 

H 

■91 

HZ 

CE only Refresh 

H 

mn 

■■IIH 

* 

■■ 

— 

HZ 

Auto/Self Refresh 

* 



* 

■■ 


HZ 

Auto/Self Refresh 

H 

HDH 


— 

H 

— 

HZ 

||RRfflR||HHH||||H 


L 



H 


HZ 



H High Level Input ( Vin = 6.5V ^ Vih min. ) 

L ••• Low Level Input (Vin = Vil max. — l.OV) 

* Don’t care (6.5V - - l.OV) 

V* At CEI falling edge (CE2 = H) or CE2 rising edge (GET = L), all address inputs 
are " IN ”, and at the other condition, the address input are “ ♦ ” 

HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

VlN 

Input Voltage 

o 

f 

o 

1 

V 

1 

VOUT 

Output Voltage 

- 1.0-7.0 

V 

VqD 

Power Supply Voltage 

o 

1 

o 

V 

Tqpr 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature Time 

260-10 

•C-$ec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0'-70®C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

< 

o 

o 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V|H 

Input High Voltage 

2.4 

- 

6.5 

V 

V|L 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 


D.C. ELECTRICAL CHARACTERISTICS (Vdd = 5V + 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

boo 

Operating Current 

(Average Power Supply Operating Current) 

C E2, Address cycling: tpc = tRc min. 

130ns 

- 

50 

70 

mA 

B 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

Iqdsi 

Standby Current, *= V|h or CE2 = V|l 

RF5R = V,H 

■ 

■ 

B 

mA 

B 

* 10052 

Standby Current, FFT a Vqo - 0.2V or CE2 = 0.2V 

RF5H = Voo - 0.2V 

■ 

100 

200 

pA 


•OOFI 

Self Refresh Current, ?!ET =V|h or CE2 = V|l 

RF5h = ViL 

■ 

■ 

fl 

mA 


*l00F2 

Self Refresh Current, FET = Vpo ~ 0.2V or CE2 = 0.2V 
rF5H = 0.2V 

■ 

100 

200 

pA 

B 


Input Leakage Current 

OV ^ V|N S Voo, All other Inputs not under test = OV 

-10 

■ 

10 

pA 


•0{L) 

Output Leakage Current 

Output Disable (CET = V|h or CE2 = V|l or UE = V|h or R/W = V|l), 
OV ^ Vqut^ Vdd 

-10 

■ 

10 

pA 


VOH 

Output High Level 
(loH=-5mA) 

D 

■ 

B 

B 


VoL 

Output Low Level 
dot = 4.2mA) 

■ 

■ 

B 

fl 



Note*) In standby mode and self refresh with GET ^ Vdd — 0.2V, these specification limits 
are guaranteed under the condition of CE2 ^ Vdd — 0.2V, or CE2 ^ 0.2V. 


CAPACITANCE (VpD = 5V, f = 1MHz, Ta = 2SX) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cii 

Input Capacitance (A0^A16) 

- 

5 

PF 

C|2 

Input Capacitance (FET, CE2, CiE, R/W, R^SH) 

- 

7 

PF 

C,o 

Input/Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd = 5V±10%, Ta= O-TO'CXNOTES: 5. 6, 1, 8) 


SYMBOL 

PARAMETER 

tRC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tCE 

CE Pulse Width 

tp 

CE Precharge Time 

tCEA 

CE Access Time 

tOEA 

^Access Time 

tCLZ 

CE to Output in Low-Z 

tOLZ 

UlE to Output in Low-Z 

tWLZ 

Output Active from End of Write 

tCHZ 

Chip Disable to Output in High-Z 

tOHZ 

Ue Disable to Output in High-Z 

twHZ 

Write Enable to Output in High-Z 

tODS 

OE Output Disable Set-Up Time 

tobH 

Z5I Output Disable Hold Time 

tRCS 

Read Command Set-Up Time 

tRCH 

Read Command Hold Time 

twp 

Write Pulse Width 

twCH 

Write Command Hold Time 

tcWL 

Write Command to CE Lead Time 

tosw 

Data Set-Up Time from R/W 

tosc 

Data Set-Up Time from CE 

toHW 

Data Hold Time from R/W 

tOHC 

Data Hold Time from CE 

tASC 

Address Set-Up Time 

Uhc 

Address Hold Time 

tRHC 

RF§H Command Hold Time 

tpc 

Auto Refresh Cycle Time 

tRFD 

RF§H Delay Time from CE 

tpAP 

RF^ Pulse Width (Auto Refresh) 

tpp 

RF5TT Precharge Time 

tpAS 

RTsR Pulse Width (Self Refresh) 

tpRS 

CE Delay Time from RFSH 
(Self Refresh) 

^REF 

Refresh Period (512 cycle, AO-^AS) 

tj 

Transition Time (Rise and Fall) 
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TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 


NOTES: 

1) Stress greater than those listed under " Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) IddO depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CEl or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements assume t-j- = 5ns. 

7) Timing reference level 

Input Level : 

Input Reference Level : 

Output Reference Level; 


ViH = 2,6V 
ViL = 0.6V 
ViH = 2.4V 
ViL = 0.8V 
VoiI= 2.2V 
VoL = 0.8V 


INPUT 


OUTPUT 



INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZi toHZ. twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CEl rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time ( tosw or tosc) and hold time 
(toHW or tone)* 

11) All address inputs are latched at the falling edge of CEl and the rising edge of CE2. Therefore 
the all address inputs must be valid during tASC and tAHC* 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CEl = Vm or CE2 = Vil. 

Auto refresh: RFSH pulse width ^ tpAP (max.) 

Self refresh ; RFSH pulse width ^ tpAS (min.) 

The timing parameter (tp^g) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of “ RFSH ” = “ L ” after power-up 

13) The timings, tcE (min,) and tcE (max.), must be kept for proper device operation as follows. 



A-29 



TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 


DATA RETENTION CHARACTERISTICS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

3.0 

- 

5.5 

V 

•dDF2 

Self Refresh Current 

Vdh = 3.0V 

- 

40 

100 

pA 

Vdh = 5.5V 

- 

100 

200 

pA 

tR 

Recovery Time 

5 

- 

- 

mS 


♦The falling slope of Vdd must be more than 50ms in order to operate the device safely. (20msA^) 



(Note)® UE , R/W, A0--A16 = Don’t care 

° IdDFI is applied in RFSH=Vil max.,CET=Vin min.. CE2=Vil max. 

o At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 






































TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 


TIMING WAVEFORMS 























TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 


WRITE CYCLE-2 (gE Clock) 



WRITE CYCLE-3 (OE Fix Low 


















TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 



Note. ; = Don’t care Don’t care 

Note: The device can b e operated with cycling "Cfil” (or CE2) pin only, provided that 
“CE2’'(or “CEl”) is connected to Vm (or Vil) level. 




















TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 












TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFU:12LV 


Iddf 2 VpD Characteristics 



Vdd 


Iddf 2 Temp. Characteristics 
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TC518128APL/AFL-80LV 
TC518128APL/AFL-10LV 
TC518»128APL/AFL-12LV 


Battery Back Up applicable example 


2SA1015 



*1: Ceramic condenser 
*2: Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


be 


This circuit does not have memory protection. Therefore, rapid turn-off of the power supply must 
avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 


OUTLINE DRAWINGS 

(DIP32-P-600) 


UNIT: mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128APL-80LV 

TC518128APL-10LV 

TC518128APL-12LV 
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TC518128APL/AFL-80LV 
TC518128APL/AFL-1OLV 
TC518128APL/AFL-12LV 


OUTLINE DRAWINGS 
(SOP32-P-450) 


UNIT ; mm 



0.8 i 0.2 


Note; Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518128AFL-80LV 

TC518128AFL-10LV 

TC518128AFL-12LV 
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131,072 WORDS X 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518128A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, hig h speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A Family has a static RAM- 
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518128A Family is pin-compatable with the 1M bit static RAM. The TC518128AFWL is offered 
in a standard 28 pin 0.525 inch width small out-line plastic flat package. 


FEATURES 


• Organization: IM bit (131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 



TC518128AFW Family | 

-85 

-10 

-12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

toEA^ Access Time 

35ns 

40ns 

50ns 

tRc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

1mA/200pA(-L) 


• Single Power Supply; 6V±10% 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• 512 refresh cycle/8ms 

• Pin Compatible; IM SRAM (JEDEC) 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

526 mil SOP 


PIN CONNECTION 

(TOP VIEW) 

32 dVoD 


RFOT 1 
A16[2 
A14C3 
A12[4 
A7[5 
A6[6 
A5[7 
A4[8 
A3[9 
A2C 10 
A1[ 11 
A0[ 12 
l/OlC 13 
l/02[ 14 
I/03C 15 
GND[ 16 


31 ]A15 
30 ]CE2 
29 ]R/W 
28 3A13 
27 ]A8 
26 ]A9 
25 ]A11 
24 ]GE 
23 ]A10 

22 ]crr 

21 ]l/08 
20 ]l/07 
19 ]l/06 
18 ]l/05 
17 ]l/04 


PIN NAMES 


BLOCK DIAGRAM 


Vdd 

I 


gkid 


rA COLUMN 
A16-9 8; ADDRESS 
Ly BUFFER (8) 


A8-0 


ROW 
ADDRESS 
BUFFER (9) 1] 




REFRESH 
COUNTER! 9) 


A0-A16 

Address Inputs 

RAA/ 

Read/Write Control Input 

m 

Output Enable Input 

rfSIh 

Refresh Input 

C^, CE2 

Chip Enable Inputs 

1/01 -1/08 

Data Inputs/Outputs 

Vdo 

Power 

GND 

Ground 


tTTcv^l 
CE2 


RF3R>- 
tjE o- 




COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


512 


256x8 


,OP 


MEMORY 

ARRAY 

512x256x8 


3.-^ 

O. 00 
Z 

— OC 
Ui 

<“• 
h* u. 

O 00 


m 




CLOCK 


ij 

L 

REFRESH 


REFRESH 

GENERATOR 

r 



CONTROLLER 


TIMER 


1 r^i 





O. 00 

H 

O 

Oec 

Ui 

<u. 

u. 

<=> 
O oo 


R/W o- 


D- 

D- 
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TC518128AFW/AFWL-80 
TC518128AFW/AFWL-10 
TC518128AFW/AFWL-12 


FUNCTION LOGIC 


m 

CE2 


R/W 

rFsh 

AO-^Aie 

1/01 ~ 8 

CONDITION 


H 

1 

H 

H 

nmm 

OUT 

Read 


H 

* 

L 

H 

HI 

IN 

Write 


H 

H 

H 

H 

IHI 

HZ 

CE only Refresh 

H 




■■ 

— 

HZ 

Auto/Self Refresh 

* 






HZ 

Auto/Self Refresh 

H 


— 

— 

H 

— 

HZ 

Stand by 

«r 




H 


HZ 

Stand by 


H ••• High Level Input (Vin = 6.5V Vm min. ) 

L ••• Low Level Input (Vin = Vil max. -- —l.OV) 

♦ - Don’t care ( 6.5V - -l.OV) 

V* — At CEI falling edge (CE2 = H ) or CE2 rising edge ( GET = L ), all address inputs 
are “IN”, and at the other condition, the address input are 
HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

V|N 

Input Voltage 

-1.0-7.0 

V 

1 

VouT 

Output Voltage 

1 

o 

1 

o 

V 

Vdd 

Power Supply Voltage 

-1.0-7.0 

V 

loPR 

Operating Temperature 

0-70 

•c 

ISTG 

Storage Temperature 

-55-150 

•c 

ISOLDER 

Soldering Temperature • Time 

260*10 

•C*sec 

Pd 

Power Dissipation 

600 

mW 

ioUT 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0'-70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V|H 

Input High Voltage 

2.4 

- 

6.5 

V 

VlL 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC518128AFW/AFWL-80 
TC518128AFW/AFWL-10 
TC518128AFW/AFWL-12 


D.C. ELECTRICAL CHARACTERISTICS (Vdd = 5V ± 10%, Ta = 0~70“C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 



NOTES 

Iddo 

Operating Current 

(Average Power Supply Operating Current) 
ttT, CE2. Address cycling: tRc = tpc niin. 

130ns 

- 

50 



B 

160ns 

- 

40 


190ns 

- 

35 

50 

•dost 

Standby Current 
err = V,H or CE2 = V|L 
rf5h = V|H 

TC518128AFW 

B 

- 



B 

TC5t8128AFWL 

- 

- 

1 

*IdDS2 

Standby Current 

trr = Voo - 0.2V or CE2 = 0.2V. 

IfTR = Vdd - 0.2V 

TC518128AFW 

- 

- 

B 

mA 


TC518128AFWL 

n 

100 



•ddfi 

Self Refresh Current 
rrr =V|h or CE2 = V|l. 

RFSH = ViL 

TC518128AFW 


- 

2 

mA 


TC518128AFWL 

B 

B 

B 

*bDF2 

Self Refresh Current 

rrr = Vdd - 0.2V or CE2 = 0.2V. 

RF5H = 0.2V 

TC518128AFW 

- 

- 

B 



TC518128AFWL 

- 

100 

200 

pA 

•kl) 

Input Leakage Current 

OV S V|N ^ Vdd. All other Inputs not under test = OV 

-10 

B 




'O(L) 

Output Leakage Current 

Output Disable (Crr = Vjh or CE2 = Vr. or ^ = V|h or RA/V = V|l), 
OV ^ VouT^ Vdd 

-10 

■ 




VOH 

Output High Level 
loH = - 5mA 

B 

B 

B 

o 


VoL 

Output Low Level 

Iql = 4.2mA 

B 

B 

B 

n 




Note*) In standby mode and self refresh with CEl ^ Vdd — 0.2V, these specification limits 
are guaranteed under the condition of CE2 ^ Vdd - 0.2V, or CE2 ^ 0.2V. 


CAPACITANCE (Vdd = 5V, f = 1MHz, Ta = 25°C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cii 

Input Capacitance (AO'^AIG) 

- 

5 

PF 

C|2 

Input Capacitance (CTr. CE2, RA/V. ftFSH) 

- 

7 

PF 

Cio 

Input/Output Capacitance 

- 

7 

pF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC518128AFW/AFWL-80 
TC518128AFW/AFWL-10 
TC518128AFW/AFWL-12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd = 5V±10%, Ta= 0-70*0 (NOTES: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

tRC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tCE 

CE Pulse Width 

tp 

CE Precharge Time 

tCEA 

CE Access Time 

tOEA 

^Access Time 

tCLZ 

CE to Output in Low-Z 

tOLZ 

UE to Output In Low-Z 

tWLZ 

Output Active from End of Write 

tCHZ 

Chip Disable to Output in High-Z 

tOHZ 

Disable to Output in High-Z 

%HZ 

Write Enable to Output in High-Z 

toDS 

U? Output Disable Set-Up Time 

tODfl 

Ui Output Disable Hold Time 

tRCS 

Read Command Set-Up Time 

tRCH 

Read Command Hold Time 

twp 

Write Pulse Width 

twCH 

Write Command Hold Time 

tcWL 

Write Command to CE Lead Time 

tosw 

Data Set-Up Time from RA/V 

tosc 

Data Set-Up Time from CE 

tOHW 

Data Hold Time from R/W 

toHC 

Data Hold Time from CE 

Use 

Address Set-Up Time 

tAHC 

Address Hold Time 

tRHC 

RFSH Command Hold Time 

tpc 

Auto Refresh Cycle Time 

tRFD 

RFSH Delay Time from CE 

tpAP 

RFSH Pulse Width (Auto Refresh) 

tpp 

RFSH Precharge Time 

tpAS 

R??R Pulse Width (Self Refresh) 

Ifrs 

CE Delay Time from RFSH 
(Self Refresh) 

tREF 

Refresh Period (512 cycle, A0^A8) 

tT 

Transition Time (Rise and Fall) 
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TC518128AFW/AFWL-80 
TC518128AFW/AFWL-10 
TC518128AFW/AFWL-12 


NOTES: 

1) Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CEI or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements asuume tT = 5ns. 

7) Timing reference level 

Input Level : 

Input Reference Level : 

Output Reference Level: 


Viii = 2.6V 
ViL = 0.6V 
Vin = 2.4V 
ViL = 0.8V 
VoiI= 2.2V 
VoL = 0.8V 


INPUT 


2.6 V 
0.6V 


OUTPUT 


TW" 

0.8V 




Q.8V 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZ. toiiz» twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CET rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time ( tDSW or tDSC) and hold time 
(tDHW or tDHC). 

11) All address inputs are latched at the falling edge of CEI and the rising edge of CE2. Therefore 
all address inputs must be valid during tASC and tAHC* 

12) Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of CEI = Vm or CE2 = Vil. 

Auto refresh ; RFSH pulse width ^ tpAP (max.) 

Self refresh : RFSH pulse width ^ tpAS (nain.) 

The timing parameter (tp^s) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of ** RFSH " = L " after power-up 

13) The timings, t^p (min.) and t^p (max.), must be kept for proper device operation as follows. 
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TC518128AFW/AFWL-80 
TC518128AFW/AFWL-10 
TC518128AFW/AFWL-12 






















TC518128AFW/AFWL-80 
TC518128AFW/AFWL-10 
TC518128AFW/AFWL-12 



WRITE CYCLE-3 (gl’Fix Low 















TC518128AFW/AFWL-80 
TC518128AFW/AFWL-10 
TC518128AFW/AFWL-12 


READ MODIFY WRITE CYCLE 


K_tRMW_J 



Note: The device can b e operated with cycling “CEl ” (or CE2) pin only, provided that 
”CE2”(or “CEI”) is connected to Vm (or Vil) level. 
















TC518128AFW/AFWL-80 
TC518128AFW/AFWL-10 
TC518128AFW/AFWL-12 













TC518128AFW/AFWL-80 
TC518128AFW/AFWL-10 
TC518128AFW/AFWL-12 



Note: Package width and length do not include mold protrusion, allowable mold protrusion 

















131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518128A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518128A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC518128A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518128A-LV Family has a static 
RAM-like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518128AFWL-LV Family is pin-compatable with the 1M bit static RAM. The TC518128AFWL-LV 
is offered in a standard 28 pin 0.525 inch width small out-line plastic flat package. 

FEATURES 

• Organization: IM bit (131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation • Single Power Supply: 6V±10% 

• Data Retention Supply Voltage: 3.0V -- 5.5V 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• 512 refresh cycle/8ms 

• Pin Compatible: IM SRAM (JEDEC) 

• Logifc Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic 525 mil SOP 



TC518128AFW Family | 

-80 

-10 

-12 

tcEA CE Access Time 

80ns 

100ns 

120ns 

toEA^Access Time 

35ns 

40ns 

50ns 

tRc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

5.5V 

200iiA 

3.0V 

lOOpA 


PIN CONNECTION - 

(TOP VIEW) 


BLOCK DIAGRAM 


RF?H[ 

— 

1 

32 

A16L 

2 

31 

A14C 

3 

30 

A12[ 

4 

29 

A7C 

5 

28 

A6[ 

6 

27 

A5C 

7 

26 

A4C 

8 

25 

A3C 

9 

24 

A2C 

10 

23 

AlC 

11 

22 

AOC 

12 

21 

I/OIC 

13 

20 

I/02C 

14 

19 

I/03C 

15 

18 

GNDC 

16 

17 


]VoD 

]A15 

3CE2 

]fVW 

]A13 

3A8 

]A9 

]A11 

im 

]A10 

]l/08 

]l/07 


PIN NAMES 


A0-A16 

Address Inputs 

R/W 

Read/Write Control Input 


Output Enable Input 

rf3R 

Refresh Input 

Zn, CE2 

Chip Enable Inputs 

1/01-1/08 

Data Inputs / Outputs 

VoD 

Power 

GND 

Ground 



o 

\ 
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TC518128AFWL-80LV, TC518128AFWL-10LV 
TC518128AFWL-12LV 


FUNCTION LOGIC 


m 

CE2 

m 

fVW 

IF5H 

AO-Aie 

1/01 ~ 8 

CONDITION 

■■ 

H 

L 

H 

H 


OUT 

Read 

IB 

H 

* 

L 

H 

HB 

IN 

Write 

ilB 

H 

H 

H 

H 

V* 

HZ 

CE only Refresh 

H 


* 

* 


* 

HZ- 

Auto/Self Refresh 

« 


* 

* 


* 

HZ 

Auto/Self Refresh 

H 


* 

* 

H 

* 

HZ 


* 

IHH 

* 

* 

H 

* 

HZ 



H - High Level Input (Vm = 6.5V ~ Vih min. ) 

L ••• Low Level Input ( Vjn = Vil max.-l.OV) 

* - Don’t care ( 6.5V - -l.OV) 

V* ••• At Cfil falling edge (CE2 = H) or CE2 rising edge (CEl = L), all address inputs 
are “ IN ”, and at the other condition, the address input are ** * ”. 

HZ High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

V|N 

Input Voltage 

o 

1 

o 

I 

V 

1 

VouT 

Output Voltage 

1 

b 

b 

V 

Vdd 

Power Supply Voltage 

-1.0-7.0 

V 

Tqpr 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature • Time 

260-10 

•C-sec 

pQ 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C RECOMMENDED OPERATiNG CONDITIONS (Ta = O-TOX) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V|H 

Input High Voltage 

2.4 

- 

6.5 

V 

VlL 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC518128AFWL-80LV, TC518128AFWL-1OLV 

TC518128AFWL-12LV 


D.C. ELECTRICAL CHARACTERISTICS (Vdd = 5V + 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

boo 

Operating Current 

(Average Power Supply Operating Current) 

C E2, Address cycling: tpc *= tpc min. 

130ns 

- 

50 

70 

mA 

3,4 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

•ddsi 

Standby Current, CEi « V|h or CE2 = V|l 

WF5H = V|H 

- 

- 

1 

mA 


*•□052 

Standby Current. OT" = Vqd - 0.2V or CE2 = 0.2V 

IF?H = Vdd - 0.2V 

- 

100 

200 

pA 


•ddfi 

Self Refresh Current, CEl =V|h or CE2 = V|l 

RF5H s ViL 

- 

- 

1 

mA 


*bDF2 

Self Refresh Current. tTT = Vdd - 0.2V or CE2 = 0.2V 
rRH = 0.2V 

- 

100 

200 

pA 


'l(L) 

Input Leakage Current 

OV ^ V|N ^ Vdd» All other Inputs not under test = OV 

-10 

- 

10 

pA 


•'O(L) 

Output Leakage Current 

Output Disable (CEl = Vih or CE2 = V|l or = V|h or R/W = ViO, 

OV ^ VouT^ Vdd 

- 10 

- 

10 

pA 


< 

o 

I 

Output High Level 
(loH = -5mA) 

2.4 

- 

- 

V 


VoL 

Output Low Level 
(Iql = 4.2mA) 

- 

- 

0.4 

V 



Note*) In standby mode and self refresh with Cfil ^ Vdd — 0.2V, these specification limits 
are guaranteed under the condition of CE2 ^ Vdd — 0.2V, or CE2 ^ 0.2V. 


CAPACITANCE (Vdq = 5V, f = IMHz, Ta = 25**C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cn 

Input Capacitance (A0-A16) 

- 

5 

PF 

C|2 

Input Capacitance (CEi, CE2, Uf, RAV, BESH) 

- 

7 

PF 

Qo 

Input/Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TG518128AFWL-80LV, TC518128AFWL-1OLV 
TC518128AFWL-12LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


( Vdd = 5V ± 10%. Ta = 0-70 °C) ( NOTES: 5, 6, 7, 8) 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 


CE Access Time 


Uf Access Time 


CE to Output in Low-Z 


15E to Output in Low-Z 


Output Active from End of Write 


Chip Disable to Output in High-Z 


^ Disable to Output in High-Z 


Write Enable to Output in High-Z 


Of Output Disable Set-Up Time 


UE Output Disable Hold Time 


Read Command Set-Up Time 


Read Command Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Set-Up Time from RTW 


Data Set-Up Time from CE 


Data Hold Time from R/W 


Data Hold Time from CE' 


Address Set-Up Time 


Address Hold Time 


ftfSN Command Hold Time 


Auto Refresh Cycle Time 


RF5h Delay Time from CE 


RFSH Pulse Width (Auto Refresh) 


rtFSH Precharge Time 


RFSh Pulse Width (Self Refresh) 


CE Delay Time from I?F5 h 
(S elf Refresh) 


Refresh Period (512 cycle, A0~A8) 


Transition Time (Rise and Fall) 
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TC518128AFWL-80LV, TC518128AFWL-10LV 

TC518128AFWL-12LV 


NOTES: 

1) Stress greater than those listed under ** Absolute Maximum Ratings may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) IddO depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

6) An initial pause of lOOps with high CET or low CE2 is required after power-up, before proper 
device operation is achieved. 

6) AC measurements assume trp = 5ns. 

7) Timing reference level 

Input Level : Vih = 2.6V 

ViL = 0.6V 

Input Reference Level : Vjh = 2.4V 
ViL = 0.8V 

Output Reference Level; Voh= 2.2V 
VoL = 0.8V 


2.6V .\ 

INPUT ^ )! 

hnw - 

HUY_ 




OUTPUT 

Di 

-2.2V. 

-0.8V 





INPUT REFERENCE OUTPUT REFERENCE 

LEVEL LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZ, toHZi twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of RAV or Cfil rising edge and CE2 falling 
edge. Therefore the input data must be valid during set-up time (tosw or tosc) and hold time 
(toHW or tDHC )• 

11) All address inputs are latched at the falling edge of CEl and the rising edge of CE2. Therefore 
all address inputs must be valid during tASC and tAHC* 

12) Two refresh operation - auto refresh and self refresh are defined by the EF5H pulse width under 
the condition of CEI = Vjh or CE2 = Vil. 

Auto refresh; RFSS pulse width ^ tpAP (max.) 

Self refresh ; RfSH pulse width ^ tpAS (min.) 

The timing parameter (tp^g) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of “ RFSH " = “ L " after power-up 

13) The timings, t^E (min.) and T^p (max.), must be kept for proper device operation as follows. 
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TC518128AFWL-^0LV, TC518128AFWL-10LV 
TC518128AFWL-12LV 


DATA RETENTION CHARACTERISTICS (Ta = O-TO'C) 



*The falling slope of Vdd must be more than 50ms in order to operate the device safely. (20msAr) 



(Note)® OE , RAV, A0—A16 = Don't care 

' IdDFI is applied in tlS'SH!=ViL max..CEl=ViH min.,CE2=ViL max. 

® At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TC518128AFWL-80LV, TC518128AFWL-10LV 

TC518128AFWL-12LV 


TIMING WAVEFORMS 
READ CYCLE 



: Don't care 

Note: The device can b e operated with cycling “CEll” (or CE2) pin only, provided that 
“CE2”(or “CEl” ) is connected to Vih (or Vil) level. 























TC518128AFWL-^0LV, TC518128AFWL-1OLV 
TC518128AFWL-12LV 




Note: The device can b e operated with cycling “Cfil” (or CE2) pin only, provided that 
“CE2”(or “CEl”) is connected to Vih (or Vil) level. 















TC518128AFWL-80LV, TC518128AFWL-1OLV 

TC518128AFWL-12LV 


BEAD MODIFY WRITE CYCLE 





















TC518128AFWL-80LV, TC518128AFWL-1OLV 
TC518128AFWL-12LV 



SELF REFRESH 









TC518128AFWL-80LV, TC518128AFWL-10LV 

TC518128AFWL-12LV 
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TC518128AFWL-80LV, TC518128AFWL-10LV 
Te518128AFWL-12LV 


Battery Back Up applicable example 



*1; Ceramic condenser 
*2: Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turn off of the power supply must be 
avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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TC518128AFWL-80LV, TC518128AFWL-10LV 

TC518128AFWL-12LV 




















131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518129A Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity , hig h speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A Family has a static RAM- 
like write functionality, which allows easy interfacing to a microprocessor. The TC518129A 
Family is pin-compatable with the 1M bit static RAM. The TC518129AP is offered in a 
standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518129AF is offered in a 
standard 28 pin 0.450 inch width small out-line plastic flat package. 


FEATURES 


• Organization: IM bit (131,072 word X 8bit) • Single Power Supply: 6V±10% 

• Fast Access Time and Low Power Dissipation • Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• CS standby cycle is available 

• 512 refresh cycle/8ms 

• Pin Compatible: IM SRAM (JEDEC) 

• Logic Compatible; SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 
AP/APL 600 mil DIP 
ASP/ASPL 300 mil DIP 
AF/AFL 460 mil SOP 



TC518129AP Family | 

-80 

-10 

-12 

kEA ^ Access Time 

80ns 

100ns 

120ns 

toEA^Access Time 

35ns 

40ns 

50ns 

kc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

1mA/200pA(-L) 


PIN CONNECTION 

(TOP VIEW) 


BLOCK DIAGRAM 



o 

\ 














TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
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FUNCTION LOGIC 


u 

CS 

(51 

R/W 

mR 

A0-A16 

1/01-8 

CONDITION 


H 

L 

H 

H 

V* 

OUT 

Read 


H 

* 

L 

H 

V* 

IN 

Write 

Hfl 

H 

H 

H 

H 

V* 

HZ 

only Refresh 

L 

im 


— 


* 

HZ 

CS standby 

H 





* 

HZ 

Auto/Self Refresh 

H 

* 

* 

* 

H 

* 

HZ 

Stand by 


H - High Level Input ( Vjn = 6.5V ~ Vih min. ) 

L Low Level Input ( Vin = Vil max. ~ — l.OV) 

* - Don’t care (6.5V- -l.OV) 

V* ••• At CE falling edge, all address inputs are “ IN ”, and at the other condition, the 
address input are ” ♦ ”. 

HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

ViN 

Input Voltage 

-1.0-7.0 

V 

1 

VOUT 

Output Voltage 

-1.0-7.0 

V 

Vdd 

Power Supply Voltage 

-1.0-7.0 

V 

Topr 

Operating Temperature 

0-70 

•c 

ISTG 

Storage Temperature 

-55-150 

bbshi 

Tsolder 

Soldering Temperature • Time 

260-10 

•C-sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0'-70“C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

VoD 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,H 

Input High Voltage 

2.4 

- 

6.5 

V 

VfL 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
TC518129AP/ASP/AF/APL/ASPL/AFL-12 


D.C. ELECTRICAL CHARACTERISTICS (Vdd = 5V + 10%, Ta = 0~70'’C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

boo 

Operating Current 

(Average Power Supply Operating Current) 

Address cycling: tRc = tRc min. 

130n$ 

- 

50 

70 

mA 

B 

160ns 

- 

40 

60 

190ns 


35 

50 

bosi 

Standby Current 

W = V|„ 
rF5h = V|H 

TC518129AP/ASP/AF 

B 

Bi 

2 

mA 


TC518129APiyASPL/AFL 

- 

- 

1 

•oDS2 

Standby Current 
^ = Voo - 0.2V 

RF^ = Voo - 0.2V 

TCS18129AP/ASP/AF 

- 

- 

B 

mA 


TC518129APUASPiyAFL 

- 

100 

200 

pA 

•ddfi 

Self Refresh Current 

CE=V|„ 

RF5R =: V|L 

TC518129AP/ASP/AF 

- 

- 

2 

mA 

B 

TC518129APL/ASPiyAFL 

- 

- 

B 

•dDF2 

Self Refresh Current 

CE = Voo - 0.2V 
rF5R = 0.2V 

TC518129AP/ASP/AF 

- 

- 

B 

mA 


TC518129APiyASPl/AFL 

- 

100 

200 

pA 

•|{L) 

Input Leakage Current 

OV SI V|N ^ Voo. All other Inputs not under test = OV 

-10 

■ 

10 

pA 

B 

•0(L) 

Output Leakage Current 

Output Disable » Vih or » V|h or R/W a Vil), 

OV S Vqut^ Vod 

-10 

■ 

10 

pA 


VoH 

Output High Level 

Iqh = ~ 5mA 

D 

■ 

D 

D 


VoL 

Output Low Level 
loL = 4.2mA 

■ 

■ 

D 

B 



CAPACITANCE (Vdd = 5V, f = 1MHz, Ta = 25*C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

C|i 

Input Capacitance (A0'^A16) 

- 

5 

PF 

C|2 

Input Capacitance (tF, CS,0F, R/W, rFSH) 

- 

7 

PF 

Cio 

input/Output Capacitance 

- 

7 

pF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
TC518129AP/ASP/AF/APL/ASPL/AFL-12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd = 5V±10%, Ta= 0-70 ®C)( NOTES: 5, 6, 7, 8) 


-10 -12 

UNITS NOTES 


PARAMETER 


Random Read, Write Cycle Time 


Read Modify Write Cycle Time 


CE Pulse Width 


CE Precharge Time 


CE Access Time 


0? Access Time 


CE to Output in Low-Z 


T5E to Output In Low-Z 


MgiTtFllV/nc 


Chip Disable to Output in High-Z 


UE Disable to Output in High-Z 


Write Enable to Output in High-Z 


01 Output Disable Set-Up Time 


Of Output Disable Hold Time 


Read Command Set-Up Time 


Read Command Hold Time 


Chip Select Set-Up Time 


Chip Select Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to CE Lead Time 


Data Set-Up Time from R/W 


Data Set-Up Time from CE 


Data Hold Time from R/W 


Data Hold Time from CE 


Address Set-Up Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


RFSH Delay Time from CE 


RFSH Pulse Width (Auto Refresh) 


RFSh Precharge Time 


RFSTf Pulse Width (Self Refresh) 


CE Delay Time from ftFSH 
(Seif Refresh) 


Refresh Period (512 cycle, AO—A8) 


Transition Time (Rise and Fall) 


MAX. MIN. I MAX. 











25 


30 

0 

35 

25 

wm 

30 

0 

35 

25 

0 

30 

wm 

35 
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TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
TC518129AP/ASP/AF/APL/ASPL/AFL-12 


NOTES: 

1) Stress greater than those listed under “ Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CE is required after power-up, before proper device operation 
is achieved. 

6) AC measurements assume trji = 5ns. 

7) Timing reference level 


Input Level : Vih = 2.6V jev— ^ 

Vil = 0.6V 0 6V—/ 


-2.4V 

-0.BV 

Input Reference Level : Vih — 2.4V ___ 


Vil=0.8V _ 

—- 

. /-0.8V 

Output Reference Level: VoH= 2.2V INPUT REFEREN 

VoL = 0.8V 

ICE OUTPUT REFERENCE 

LEVEL 


8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZ» toHZ» twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CB rising edge. Therefore the 
input data must be valid during set-up time (tDSW or tDSC) and hold time (toHW or toHC )• 

11) All address inputs are latched at the falling edge of EE. Therefore all address inputs must be 
valid during tASC and tAHC* 

12) Two refresh operation - auto refresh and self refresh are defined by the EFSH pulse width under 
the condition of CE = Vjh. 

Auto refresh: RFSH pulse width ^ tpAP (max.) 

Self refresh : EFSH pulse width ^ tpAS (*nlii«) 

The timing parameter (tpRg) uiust be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of ** EFSH ” = L ” after power-up 
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TIMING WAVEFORMS 
























TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
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TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
TC518129AP/ASP/AF/APL/ASPL/AFL-12 


READ MODIFY WRITE CYCLE 

























TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
TC518129AP/ASP/AF/APL/ASPL/AFL-12 


rfSh auto refresh 



1/01-1/08 


VoH “ 
VoL 


OPEN 


NOTE : CS, UE, R/W, A0-A16 = Don't care 


: Don't care 


SELF REFRESH 



1/01-1/08 _ 

VoL - 

NOTE : CS, C5E, RAN, A0-A16 = Don't care 


OPEN 


: Don't care 


CS STANDBY MODE 










TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
TC518129AP/ASP/AF/APL/ASPL/AFL-12 


OUTLINE DRAWINGS 
(DIP32-P-600) 

UNIT: mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 


These outline drawings apply to: 

TC518129AP-80, TC518129APL-80 
TC518129AP-10, TC518129APL-10 
TC518129AP-12, TC518129APL-12 
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OUTLINE DRAWINGS 


TC518129AP/ASP/AF/APL/ASPL/AFL-80 
TC518129AP/ASP/AF/APL/ASPL/AFL-10 
TC518129AP/ASP/AF/APL/ASPL/AFL-12 


(DIP32-P-300) 


UNIT; mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518129ASP-80, TC518129ASPL-80 
TC518129ASP-10, TC518129ASPL-10 
TC518i29ASP-12, TC518129ASPL-12 
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OUTLINE DRAWINGS 

(SOP32-P-450) 



0.8 ± 0.2 


Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 

These outline drawings apply to: 

TC518129AF-80, TC518129AFL-80 
TC518129AF-10, TC518129AFL-10 
TC518129AF-12, TC518129AFL.12 
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TC518129APL/AFl.~1 OLV 
T€iS18129APL/AFL-12LV 


131,072 WORDS K 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518129A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC51 8129A -LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A-LV Family has a static 
RAM-1 ike read/write functionality, which allows easy interfacing to a microprocessor- The 
TC518129A-LV Family is pin-compatable with the 1M bit static RAM. The TC518129APL-LV is 
offered in a standard 28 pin 0.6 inch and 0.3 inch width plastic DIP. The TC518129AFL-LV 
is offered in a standard 28 pin 0.450 inch width small out-line plastic flat package. 


FEATURES 

• Organization: IM bit (131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 

I TC518129APL Family 



-80 

-10 

-12 

tCEA ^ Access Time 

80ns 

100ns 

120ns 

toEA^Access Time 

35n$ 

40ns 

50ns 

tRC Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 5.5V 

200pA 

3.0V 

lOOpA 


PIN CONNECTION 

(TOP VIEW) 



-V 

1 


3Vdd 

A16C 

2 

31 

]A15 

A14C 

3 

30 

]CS 

A12C 

4 

29 

]R/W 

A7C 

5 

28 

]A13 

A6[ 

6 

27 

]A8 

A5[ 

7 

26 

3A9 

A4C 

8 

25 

]A11 

A3C 

9 

24 

m 

A2C 

10 

23 

]A10 

Alt 

11 

22 

]CE 

A0[ 

12 

21 

]l/08 

I/OIC 

13 

20 

]l/07 

I/02C 

14 

19 

]l/06 

I/03C 

IS 

18 

]l/05 

GNDC 

16 

17 

]l/04 


: 8bit) • Single Power Supply: 5V±10% 

sipation • Data Retention Supply Voltage: 3.0V — 6.5V 
Family | • Auto refresh is capable by internal counter. 

• Self refresh is capable by internal timer. 

-• Auto refresh uses an internal counter. 

15-1122L • Self refresh uses an internal timer. 

15-521!115-. • 512 refresh cycle/8ms 

5_• Logic Compatible: SRAM RAV Pin 

^ 275mW ^ 32 Pin Standard Plastic PKG 

\_ APL 600 mil DIP 

\ AFL 450 mil SOP 

BLOCK DIAGRAM 


COLUMN 

DECODER 


I 


COLUMN 
A16-9 a; ADDRESS 
W BUFFER (8) 


ROW 
ADDRESS 
BUFFER (9) 


REFRESH 

COUNTER(9) 


SENSE AMP. 
I/O GATE 


MEMORY 

ARRAY 

512x256x8 


PIN NAMES 

A0--A16 / 

R/W F 

UE ( 
rfSH f 
U "c 
cs c 

I/01--1/08 L 
VpD P 
GND C 


Address Inputs _ 

Read/Write Control Input 

Output Enable Input _ 

Refresh Input _ 

Chip Enable Input _ 

Chip select Input _ 

Data Inputs/Outputs _ 

Power 

Ground 


CLOCK =!J|l 

REFRESH 

—► REFRESH 

CS <>► GENERATOR 

CONTROLLER 

TIMER 
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FUNCTION LOGIC 



CS 

m 

R/W 


AO-Aie 

1/01-8 

CONDITION 

■■ 

H 

1 

H 

H 

V* 

OUT 

Read 


H 

A 

L 

H 

V* 

IN 

Write 

■■ 

H 

H 

H 

H 

V* 

HZ 

ICIonly Refresh 



* 

A 

■■ 

A 

HZ 

CS standby 

H 


* 

A 

■■ 

A 

HZ 

Auto/Self Refresh 

H 

* 

A 

A 

H 

A 

HZ 

Stand by 


H ••• High Level Input (Vin = 6,5V--Vm min. ) 

L ••• Low Level Input (Vin = Vil max. -- — l.OV) 

* - Don’t care (6.5V - - l.OV) 

V* ••• At CE falling edge, all address inputs are “ IN ”, and at the other condition, the 
address input are ” * ”. 

HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

V|N 

Input Voltage 

-1.0-7.0 

V 

1 

VoUT 

Output Voltage 

o 

1 

o 

V 

Vdd 

Power Supply Voltage 

-1.0-7.0 

V 

Topr 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature • Time 

260*10 

•C*sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0-70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V,H 

Input High Voltage 

2.4 

- 

6.5 

V 

V|L 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 


D.C. ELECTRICAL CHARACTERISTICS (Vdd = 5V ± 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTE 

Iddo 

Operating Current 

(Average Power Supply Operating Current) 

ZE, Address cycling: tRc = tpc rtiin. 

130ns 



HI 

mA 

3.4 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

•oDSI 

Standby Current 

CE = V|H, ^F5h = V|H 

■ 

■ 

a 

mA 


IddS2 

Standby Current 

tE = Vdd - 0.2V, rF5H = Vdd - 0.2V 

■ 

100 

200 

pA 


■ 

Self Refresh Current 
=V|H, RF?R * V|L 

■ 

■ 

B 

mA 


IdDF2 

Self Refresh Current 

CE = Vdd - 0.2V, RRH = 0.2V 

■ 

100 

200 

pA 


m 

Input Leakage Current 

OV ViN ^ Vdd* All other Inputs not under test = OV 

-10 

■ 

10 

pA 


'O(L) 

Output Leakage Current 

Output Disable = V|h or E5f = V|h or R/W = V|l), 

OV ^ VouT^ Vdd 

-10 

■ 

10 

pA 


VOH 

Output High Level 
loH = - 5mA 

D 

■ 

B 

D 


VoL 

Output Low Level 

Iql = 4.2mA 

■ 

■ 

B 

V 



CAPACITANCE (Vdd = 5V, f = 1MHz, Ta = 25“C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cn 

Input Capacitance (A0-A16) 


5 

PF 

C|2 

Input Capacitance (^, CS,OE, RA/V, RFSh ) 

- 

7 

PF 

Cio 

Input/Output Capacitance 

- 

7 

pF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd = 5V±10%, Ta= 0~70“C)( NOTES: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

^RC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tcE 

CE Pulse Width 

tp 

^ Precharge Time 

tCEA 

CE Access Time 

tOEA 

m Access Time 

^CLZ 

^ to Output in Low-Z 

tOLZ 

0¥ to Output in Low-2 

tWLZ 

Output Active from End of Write 

tCHZ 

Chip Disable to Output in High-Z 

^OHZ 

^ Disable to Output in High-Z 

twHZ 

Write Enable to Output in High-2 

tODS 

OE Output Disable Set-Up Time 

tODH 

OE Output Disable Hold Time 

tRCS 

Read Command Set-Up Time 

tRCH 

Read Command Hold Time 

kss 

Chip Select Set-Up Time 

kSH 

Chip Select Hold Time 

twP 

Write Pulse Width 

twCH 

Write Command Hold Time 

kWL 

Write Command to tlE Lead Time 

tosw 

Data Set-Up Time from R/W 

tosc 

Data Set-Up Time from 

toHW 

Data Hold Time from R/W 

^OHC 

Data Hold Time from ^ 

Use 

Address Set-Up Time 

Uhc 

Address Hold Time 

^RHC 

RF5h Command Hold Time 

tpc 

Auto Refresh Cycle Time 

Ufd 

RF^H Delay Time from ^ 

tpAP 

RFSH Pulse Width (Auto Refresh) 

tpp 

RFSH Precharge Time 

tpAS 

RF51T Pulse Width (Self Refresh) 

^FRS 

^ Delay Time from HF?R 
(Self Refresh) 

Iref 

Refresh Period (512 cycle, AO-^AS) 

tT 

Transition Time (Rise and Fall) 
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TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 


NOTES: 


1 ) 

2 ) 

3) 

4) 

5) 

6 ) 
7) 


8) 

9) 

10 ) 

11 ) 

12 ) 


Stress greater than those listed under ** Absolute Maximum Ratings '* may cause permanent 
damage to the device. 

All voltage are referenced to GND. 

Iddo depends on cycle rate. 

IddO depends on output loading. Specified values are obtained with the output open. 

An initial pause of lOOps with high is required after power-up, before proper device operation 
is achieved. 

AC measurements assume br = 

Timing reference level 

Input Level : Vih = 2.6V 

ViL = 0.6V 

Input Reference Xevel : Vm = 2.4V 
ViL = 0.8V 

Output Reference Level: Voii= 2.2V 
VoL = 0.8V 


2.6V—% 
INPUT X 

0.6V—^ 

Tm - 

roav_ 



OUTPUT 


f=T3V- 

_ 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


Measured with a load equivalent to 2 TTL loads and lOOpF. 

tCHZ. toHZ. twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

In write cycles, the input data is latched at the earlier of RAV or CE rising edge. Therefore the 
input data must be valid during set-up time ( tosw or tOSC) and hold time (tDHW or toHC )• 

All address inputs are latched at the falling edge of EE. Therefore all address inputs must be 
valid during tASC and tAHC- 

Two refresh operation - auto refresh and self refresh are defined by the RIfSH pulse width under 
the condition of EE = Vih. 

Auto refresh: SPiSH pulse width ^ tpAP (max.) 

Self refresh : EPSH pulse width ^ tpAS (min.) 

The timing parameter (tp^s) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of ** RPSti ” = “ L ” after power-up 
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TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
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DATA RETENTION CHARACTERISTICS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

3.0 

- 

5.5 

V 

iDDF2 

Self Refresh Current 

Vdh = 3.0V 

- 

40 

100 

pA 

Vdh = 5.5V 

- 

100 

200 

pA 

Ir 

Recovery Time 

5 

- 

- 

mS 


♦The falling slope of Vdd must be more than 50ms in order to operate the device safely. (20msA^) 


Vdd 


Vdd - 

4.5V_ 

VoH-- 




RFSH 


GND 


V|H 


GND 


tea 


_ V,H - . 

CE 


r\ 


iz: 


DATA RETENTION MODE 


0ns min. 


tR 


;S0.2V 


^Vdd-0.2V 




V|L 

GND 


iEBi- 




(Note)® CS, UE , R/W, AO-^AIG = Don*t care 

® IdDFI is applied in IFSII=Vil max.,CE=ViH min. 

® At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 


TIMING WAVEFORMS 























TG518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 


WRITE CYCLE-2 (T5E Clock) 



WRITE CYCLE-3 Fix Low) 








TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 
























TC518129APL/AFL-80LV 
TC51 8129APL/AFL-tOLV 
TC518129APL/AFL-12LV 


RF5H AUTO REFRESH 



I/O 1~ 1/08 - 

VoL — 

NOTE : CS. T51, R/W. AO - A16 = Don't care 

SELF REFRESH 



1/01-1/08 _ 

VOL — 

NOTE : CS. 15E. R/W, A0-A16 = Don't care 


CS STANDBY MODE 







TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 


Iddf 2 VpD Characteristics 



Iddf 2 Temp. Characteristics 
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TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 


Battery Back Up applicable example 



*1 : Ceramic condenser 
*2 ; Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turn-off of the power supply must 
be avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 


OUTLINE DRAWINGS 
(DIP32-P-600) 

UNIT: mm 



Note; Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 


These outline drawings apply to; 

TC518129APL-80LV 

TC518129APL-10LV 

TC518129APL-12LV, 
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TC518129APL/AFL-80LV 
TC518129APL/AFL-1OLV 
TC518129APL/AFL-12LV 


OUTLINE DRAWINGS 
(SOP32-P-450) 


UNIT : mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 


These outline drawings apply to: 

TC518129AF-80, TC518129AFL-80 
TC518129AF-10, TC518129AFL-10 
TC518129Ar-12. TC518129AFL-12 
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131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 

The TC518129A Family is a IM bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity , hig h speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A Family has a static RAM- 
like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518129A Family is pin-compatable with the 1M bit static RAM. The TC518129AFWL is offered 
in a standard 28 pin 0.525 inch width small out-line plastic flat package. 


FEATURES 


• Organization: IM bit (131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 



TC518129AFW Family | 

-80 

-10 

-12 

tcEA ^ Access Time 

80ns 

100ns 

120ns 

toEA^Access Time 

35n$ 

40ns 

50ns 

tpc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 

lm/V200iiA(-L) 1 


• Single Power Supply: 5V±10% 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• CS standby cycle is capable 

• 512 refresh cycle/8ms 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

625 mil SOP 


PIN CONNECTION 


(TOP VIEW) 


rf5h[ 

A16C 

A14C 

A12C 

A7C 

A6C 

A5C 

A4C 

A3C 

A2C 

A1[ 

AOC 

I/OIC 

I/02C 

I/03C 


GNOdie 


32 ]Vqo 
31 3A15 
30 3CS 
29 Inm 
28 3A13 
27 3A8 
26 3A9 
25 3A11 
24 3^5F 
23 3A10 
22 3CE 
21 31/08 
20 31/07 
19 31/06 
18 31/05 
17 31/04 


PIN NAMES 


BLOCK DIAGRAM 


Voo 

I 


GNO 


r\ COLUMN 
A16-9 8; ADDRESS 
W BUFFER (8) 


P\ ROW 
A8-0 ADDRESS 


LV| BUFFER (9) m 


REFRESH 

COUNTER(9) 


A0~A16 

Address Inputs 

RA/V 

Read/Write Control Input 

m 

Output Enable Input 

liF5H 

Refresh Input 

ZE 

Chip Enable Input 

CS 

Chip select Input 

1/01-1/08 

Data Inputs / Outputs 

Vdo 

Power 

GND 

Ground 


CS 


CLOCK 

GENERATOR 


KF5Ff>- 

o- 


lie 




512 


COLUMN 

DECODER 


SENSE AMP. 
I/O GATE 


256x8 


Ami 

ftTr 


.04 


MEMORY 

ARRAY 

512x256x8 


m 


— O' 
Ui 

»- UL 

O CO 




REFRESH 

CONTROLLER 


REFRESH 

TIMER 


=5^ 
0. 00 


D 

Ofic: 


<u. 


O 
O CD 


RA/Vo- 


o 

o 



















TC518129AFW/AFWL-80 
TC518129AFW/AFWL-10 
TC518129AFW/AFWL-12 


FUNCTION LOGIC 



CS 

UE 

R/W 

IF5R 

A0-A16 

1/01 8 

CONDITION 


H 

L 

H 

H 

m 

|__p_ 

Read 

iHB 

H 

« 

L 

H 



Write 

Hi 

H 

H 

H 

H 

WBM 

■■ 

IIE only Refresh 

L 


« 


mg 

* 

HZ 

CS standby 

H 


* . 

IBB 


* 

HZ 

Auto/Self Refresh 

H 

« 

« 

* 

H 

* 

HZ 

Stand by 


H ••• High Level Input ( Vin = 6.5V Vjh xnin. ) 

L ••• Low Level Input (Vin = Vil max. —l.OV) 

* - Don’t care (6.5V ~ - l.OV) 

V* ••• At DE falling edge, all address inputs are “ IN ”, and at the other condition, the 
address input are ” * ”. 

HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

Vin 

Input Voltage 

-1.0-7.0 

V 

1 

VoUT 

Output Voltage 

-1.0-7.0 

V 

Vdd 

Power Supply Voltage 

f 

o 

1 

b 

V 

Topr 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-55-150 

•c 

ISOLDER 

Soldering Temperature • Time 

260*10 

•C*sec 

Pd 

Power Dissipation 

600 

mW 

•out 

Short Circuit Output Current 

50 

mA 


P.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0--70®C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

VlH 

Input High Voltage 

2.4 

- 

6.5 

V 

V|L 

Input Low Voltage 

-1.0 

- 

0.8 

V 
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TC518129AFW/AFWL-80 
TC518129AFW/AFWL-10 
TC518129AFW/AFWL-12 


D.C. ELECTRICAL CHARACTERISTICS (Vdd = 5V ± 10%, Ta = 0~70°C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTES 

Iddo 

Operating Current 

(Average Power Supply Operating Current) 

Address cycling: tRc = tRc min. 

130ns 

- 

50 

70 

mA 

■ 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

Iqosi 

Standby Current 
a V(H 

RF5H a V|H 

TCS18129AFW 

- 


2 

mA 


TC518129AFWL 

m 

■ 

B 

loOS2 

Standby Current 

CE a VoD - 0.2V 

RFSH a Vqd ~ 0.2V 

TC518129AFW 

- 

B 

B 

mA 


TC518129AFWL 

- 

100 

200 

pA 

Iddfi 

Self Refresh Current 

CE=Vih 

IRH = Vn 

TC518129AFW 

- 


2 

mA 

■ 

TC518129AFWL 

- 

- 

B 

1dDF2 

Self Refresh Current 
^ = Vdd - 0.2V 

RF?H a 0.2V 

TC518129AFW 

- 

- 

B 

mA 

■ 

TC518129AFWL 

- 

100 

200 

pA 

‘l(L) 

Input Leakage Current 

OV S V|N S Vdd, All other Inputs not under test a OV 

-10 

■ 

10 

pA 


•0(L) 

Output Leakage Current 

Output Disable ((!I a V|h or UE a V|h or R/WaVjJ, 

OV ^ Vqut^ Vdd 

-10 

■ 

10 

pA 


VOH 

Output High Level 
loH = “ 5mA 

D 

■ 

■ 

D 


VoL 

Output Low Level 

Iql =* 4.2mA 

■ 

■ 

D 

n 



CAPACITANCE (Vdd = 5V, f = 1MHz, Ta = 25°C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cii 

Input Capacitance (AO A16} 

- 

5 

PF 

Q2 

Input Capacitance (?!E, CS,?Jf, R/W, RftH) 

- 

7 

PF 

Cio 

Input/Output Capacitance 

- 

7 

PF 


Note) This parameter is periodically sampled and is not 100% tested. 
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TC518129AFW/AFWL-80 
TC518129AFW/AFWL-10 
TC518129AFW/AFWL-12 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd = 5V±10%, Ta= 0~70“C)( NOTES; 5, 6, 7, 8) 


Random Read« Write Cycle Time 


Read Modify Write Cycle Time 


Pulse Width 


^ Precharge Time 


Access Time 


^Access Time 


to Output in Low-Z 


UE to Output in Low-Z 


Output Active from End of Write 


Chip Disable to Output in High-Z 


Uf Disable to Output in High-Z 


Write Enable to Output in High-Z 


Ue Output Disable Set-Up Time 


UE Output Disable Hold Time 


Read Command Set-Up Time 


Read Command Hold Time 


Chip Select Set-Up Time_ 


Chip Select Hold Time 


Write Pulse Width 


Write Command Hold Time 


Write Command to Lead Time 


Data Set-Up Time from R/W 


Data Set-Up Time from ^E 


Data Hold Time from R/W 


Data Hold Time from ZE 


Address Set-Up Time 


Address Hold Time 


RFSH Command Hold Time 


Auto Refresh Cycle Time 


kFSH Delay Time from Zff 


RFSh Pulse Width (Auto Refresh) 


RFJh Precharge Time 


RF^ Pulse Width (Self Refresh) 


^ Delay Time from KF5H 
(Self Refresh) 


Refresh Period (512 cycle, A0~A8) 


Transition Time (Rise and Fall) 
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TC518129AFW/AFWL-80 
TC518129AFW/AFWL-10 
TC518129AFW/AFWL-12 


NOTES: 

1) Stress greater than those listed under Absolute Maximum Ratings ** may cause permanent 
damage to the device. 

2) All voltage are referenced to GND. 

3) Iddo depends on cycle rate. 

4) Iddo depends on output loading. Specified values are obtained with the output open. 

5) An initial pause of lOOps with high CE is required after power-up, before proper device operation 
is achieved. 

6) AC measurements assume trp = 5ns. 

7) Timing reference level 

Input Level : Vih = 2.6V 

ViL = 0.6V 

Input Reference Level : Vjh = 2.4V 
ViL = 0.8V 

Output Reference Level: VoH= 2.2V 
VoL = 0.8V 

8) Measured with a load equivalent to 2 TTL loads and lOOpF. 

9) tcHZi toHZ. twHZ define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

10) In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the 
input data must be valid during set-up time (tDSW or tDSC) and hold time (tDHW or tDHC )• 

11) All address inputs are latched at the falling edge of Therefore all address inputs must be 
valid during tASC and tAHC- 

12) Two refresh operation - auto refresh and self refresh are defined by the KFSH pulse width under 
the condition of = Vih. 

Auto refresh : RFSH pulse width ^ tpAP (max.) 

Self refresh ; RFSH pulse width ^ tpAS (niia.) 

The timing parameter (tp^s) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of RFSH " = " L ” after power-up 


2.6V——Y 
INPUT > 

rav - 

^Q-8V_ 




OUTPUT _ 

p 

-2.2V 
-0.8 V 





INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 
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TC518129AFW/AFWL-80 
TC518129AFW/AFWL-10 
TC518129AFW/AFWL-12 


TIMING WAVEFORMS 
READ CYCLE 
























TC518129AFW/AFWL-80 
TC518129AFW/AFWL-10 
TC518129AFW/AFWL-12 




















TC518129AFW/AFWL-80 
TC518129AFW/AFWL-10 
TC518129AFW/AFWL-12 



CE ONLY REFRESH 



















gFgg AUTO REFRESH 



1/01-1/08 _ 

VoL — 

NOTE : C5. SF, R/W. A0-A16 = Don't care 

SELF REFRESH 



1 / 01 - 1/08 ....-........ 

VoL - 

NOTE : CS. R/W, A0- A16 = Don't care 


CS STANDBY MODE 


TC518129AFW/AFWL-80 
TC518129AFW/AFWL-10 
TC518129AFW/AFWL-12 
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TC518129AFW/AFWL-10 
TC518129AFW/AFWL-12 















131,072 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 


The TC518129A-LV Family is a 1M bit high-speed CMOS Pseudo-Static RAM organized as 131,072 
words by 8 bits. The TC518129A-LV Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity, high speed accesses, and low 
power requirements, using a single 5V power supply. The TC51 8129 A-LV Family offers 3V data 
retention capability for battery back-up applications. The RFSH input allows two types of 
refresh operations: Auto Refresh and Self Refresh. The TC518129A-LV Family has a static 
RAM-like read/write functionality, which allows easy interfacing to a microprocessor. The 
TC518129AFWL-LV Family is pin-compatable with the 1M bit static RAM. The TC518129AFWL-LV 
is offered in a standard 28 pin 0.525 inch width small out-line plastic flat package. 


FEATURES 

• Organization: IM bit (131,072 word X 8bit) 

• Fast Access Time and Low Power Dissipation 

I TC518129AFWL Family 


^ 

-80 

- 10 

-12 

tcEA cl Access Time 

80ns 

lOOns 

120n$ 

toEA^ Access Time 

35ns 

40ns 

50ns 

tRc Cycle Time 

130ns 

160ns 

190ns 

Power Dissipation 

385mW 

330mW 

275mW 

Self Refresh Current 5.5V 

200pA 

3.0V 

lOOpA 


• Single Power Supply: 5V±10% 

• Data Retention Supply Voltage: 3.0V -- 5.5V 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs : TTL compatible 

• CS standby cycle is capable 

• 512 refresh cycle/8ms 

• Logic Compatible: SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

525mil SOP 




PIN CONNECTION 



TOP VIEW) 

RFSHl 

1 

32 

A16[ 

2 

31 

A14C 

3 

30 

A12C 

4 

29 

A7C 

5 

28 

A6[ 

6 

27 

A5[ 

7 

26 

A4[ 

8 

25 

A3C 

9 

24 

A2C 

10 

23 

Al[ 

11 

22 

A0[ 

12 

21 

l/01[ 

13 

20 

l/02[ 

14 

19 

I/03C 

15 

18 

GNDC 

16 

17 


BLOCK DIAGRAM 


COLUMN 

DECODER 


r\ COLUMN 
A16-9 8 T ADDRESS 


BUFFER (8) 


SENSE AMP. 
I/O GATE 


ROW 
ADDRESS 
BUFFER (9) 


REFRESH 

COUNTER(9) 


MEMORY 

ARRAY 

512x256x8 


PIN NAMES 

A0>-A16 "/ 
R/W F 
m C 
_RFSH__J 
CE C 
CS ( 
I/01/08 C 
VPD F 
GND C 


Address Inputs 

Read/Write Control Input 

Output Enable Input _ 

Refresh Input _ 

Chip Enable Input _ 

Chip select Ir^put _ 

Data Inputs / Outputs _ 

Power _ 

Ground 


U CLOCK 

REFRESH 

—► REFRESH 

CS generator 

CONTROLLER 

^ TIMER 
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TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AFWL-12LV 


FUNCTION LOGIC 



CS 

UE 

fVW 

RF§H 

A0-A16 

1/01-8 

CONDITION 

— 

H 

L 

H 

H 

■■ 

OUT 

Read 

■■ 

H 

* 

L 

H 


IN 

Write 

■■ 

H 

H 

H 

H 

HSU 

HZ 

tF only Refresh 

L 

m 

— 

— 

M 

* 

HZ 

CS standby 

H 





* 

HZ 

Auto/Self Refresh 

H 

* 

* 

* 

H 

* 

HZ 

Stand by 


H - High Level Input ( Vin = 6.5V ~ Vih min. ) 

L ••• Low Level Input (Vin = Vil max.-l.OV) 

* - Don’t care (6.5V- -l.OV) 

V* ••• At UE falling edge, all address inputs are “ IN ”, and at the other condition, the 
address input are “ * ”. 

HZ ••• High Impedance 


ABSOLUTE MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

NOTE 

V,N 

Input Voltage 

o 

i 

p 

1 

V 

1 

VoUT 

Output Voltage 

-1.0-7.0 

V 

Vqd 

Power Supply Voltage 

o 

1 

p 

V 

Topr 

Operating Temperature 

0-70 

•c 

Tstg 

Storage Temperature 

-55-150 

•c 

Tsolder 

Soldering Temperature • Time 

260-10 

•C-sec 

Pd 

Power Dissipation 

600 

mW 

■out 

Short Circuit Output Current 

50 

mA 


D.C. RECOMMENDED OPERATING CONDITIONS (Ta = 0-'70®C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT. 

NOTE 

Vqd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

2 

V|H 

Input High Voltage 

2.4 

- 

6.5 

V 

V|L 

Input Low Voltage 

-1.0 

- 

0.8 

V 


A-100 

















































































TC518129AFWL-80LV 
TC518129AFWL-10LV 
TC518129AFWL-12LV 


D.C. ELECTRICAL CHARACTERISTICS (Vdd = 5V ± 10%, Ta = 0~70‘’C) 


SYMBOL 

PARAMETER 

PERIOD 

MIN. 

TYP. 

MAX. 

UNITS 

NOTE 

boo 

Operating Current 

(Average Power Supply Operating Current) 

Address cycling: tRC = tRc min. 

130ns 

_ 

50 

mm 

mA 

3,4 

160ns 

- 

40 

60 

190ns 

- 

35 

50 

•ddsi 

Standby Current 
tE = V,H, RF^ s V|H 

- 

■ 

n 

mA 


IdDS2 

Standby Current 

CE = VoD - 0.2V. RF5R = Vqo - 0.2V 

■ 

100 

200 

pA 


•ddfi 

Self Refresh Current 

CE = V|H, RFSH = V|L 

- 

■ 

n 

mA 


IdDF2 

Self Refresh Current 
« = Vqo - 0.2V. WSH = 0.2V 

- 

100 

200 

pA 


•l(L) 

Input Leakage Current 

OV ^ V|N i Vdd. All other Inputs not under test = OV 

- 10 

D 

10 

pA 


b(L) 

Output Leakage. Current 

Output Disable (UE = V|h or tJE = V|h or RA/V = V|l). 

OV ^ VouT^ Vdd 

-10 

■ 

10 

pA 


VOH 

Output High Level 

Iqh = “ 5mA 

D 

■ 

■ 

■1 


VoL 

Output Low Level 

Iql = 4.2mA 

■ 

a 

m 

V 



CAPACITANCE (Vdd = 5V, f = 1MHz, Ta = 25°C) 


SYMBOL 

PARAMETER 

MIN. 

MAX. 

UNIT 

Cii 

Input Capacitance (A0~A16) 

- 

5 

PF 

C|2 

Input Capacitance (tE. CS. tlE. R/W, RF^H) 

- 

7 

PF 

Cio 

Input/Output Capacitance 

- 

7 

pF 


Note) This parameter is periodically sampled and is not 100% tested. 


























































TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AFWL-12LV 


ELECTRICAL CHARACTERISTICS AND RECOMMENDED AC OPERATING CONDITIONS 


(Vdd = 5V±10%, Ta= 0~70'C)(NOTES: 5, 6, 7, 8) 


SYMBOL 

PARAMETER 

tRC 

Random Read, Write Cycle Time 

tRMW 

Read Modify Write Cycle Time 

tCE 

Pulse Width 

tp 

^ Precharge Time 

tCEA 

^Access Time 


tCLZ 

^ to Output in Low-Z 

tOLZ 

<51 to Output in Low-Z 

tWLZ 

Output Active from End of Write 

tCHZ 

Chip Disable to Output in High-Z 

tOHZ 

m Disable to Output In High-Z 

twHZ 

Write Enable to Output in High-Z 

tODS 

0^ Output Disable Set-Up Time 

^ODH 

^ Output Disable Hold Time 

tRCS 

Read Command Set-Up Time 

fRCH 

Read Command Hold Time 

tcss 

Chip Select Set-Up Time 


Chip Select Hold Time 

twp 

Write Pulse Width 

twCH 

Write Command Hold Time 

tCWL 

Write Command to ^ Lead Time 

tosw 

Data Set-Up Time from R/W 

tosc 

Data Set-Up Time from C? 

^DHW 

Data Hold Time from R/W 

tOHC 

Data Hold Time from ^ 

Use 

Address Set-Up Time 

tAHC 

Address Hold Time 

Uhc 

RFSH Command Hold Time 

tpc 

Auto Refresh Cycle Time 

tRFD 

RFSH Delay Time from 

tpAP 

RFSH Pulse Width (Auto Refresh) 

tpp 

RFSH Precharge Time 

tpAS 

RFSH Pulse Width (Self Refresh) 

'frs 

CE Delay Time from KRh 
(S elf Refresh) 

'ref 

Refresh Period (512 cycle, A0-A8) 

tT 

Transition Time (Rise and Fall) 



8 

ms 

50 

ns 
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TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AFWL~12LV 


NOTES: 


1 ) 

2 ) 

3) 

4) 

5) 

6 ) 
7) 


8 ) 

9) 

10 ) 

11 ) 

12 ) 


Stress greater than those listed under Absolute Maximum Ratings ” may cause permanent 
damage to the device. 

All voltage are referenced to GND. 

Iddo depends on cycle rate. 

Iddo depends on output loading. Specified values are obtained with the output open. 

An initial pause of lOOps with high UE is required after power-up, before proper device operation 
is achieved. 

AC measurements assume trp = 5ns. 

Timing reference level 

Input Level : Vih = 2.6V 

ViL = 0,6V 

Input Reference Level ; Vm = 2.4V 
ViL = 0.8V 

Output Reference Level: VoH= 2.2V 
VoL = 0.8V 


2.6V .. 

INPUT X 

0.6V-^ 

- 

rQ.aV_ 


1 . 

OUTPUT 


PT3V 

|-08V 


INPUT REFERENCE OUTPUT REFERENCE 
LEVEL LEVEL 


Measured with a load equivalent to 2 TTL loads and lOOpF. 

tCHZ» toiiz» twiiz define the time at which the output achieves the open circuit condition and is 
not referenced to output voltage levels. 

In write cycles, the input data is latched at the earlier of R/W or CE rising edge. Therefore the 
input data must be valid during set-up time ( tDSW or tosc) and hold time (toHW or toHC )• 

All address inputs are latched at the falling edge of EE. Therefore all address inputs must be 
valid during tASC and tAHC- 

Two refresh operation - auto refresh and self refresh are defined by the RFSH pulse width under 
the condition of EE = Vjh. 

Auto refresh: RFSH pulse width ^ tpAP (max.) 

Self refresh ; RFSH pulse width ^ tpAS (min.) 

The timing parameter (tp^g) must be kept for proper device operation in the following conditions. 

• after self refresh 

• in case of ** RFSH ” = L ” after power-up 
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TC518129AFWL-80LV 

TG518129AFWL-10LV 

TC518129AFWL-12LV 


DATA RETENTION CHARACTERISTICS (Ta = 0 ~ 70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

3.0 

- 

5.5 

V 

bDF2 

Self Refresh Current 

Vdh* 3.0V 

- 

40 

100 

pA 

Voh*5.5V 

- 

100 

200 

pA 

tR 

Recovery Time 

5 

- 

- 

mS 


*The falling slope of Vdd must be more than 50ms in order to operate the device safely. (20msAr) 



^ - —— -7 


4.5V \ 

/ 

Vdd - 

GND 



1 

DATA RETENTION MODE 



V... ^ 


^ 0ns min. tR 



^ tpRS 

RFSH 

GND . 



t 



;S0.2V ^ 






_ - J 

V,L _ 1 

r 

^ ^Vdd- 0.2V y 

1 —^ 




GND 


(Note)® CS, OE , RAV , A0--A16 = Don’t care 

° Iddfi is applied in RFSH = Vil max.,^=Vin 

o At any state but Data Retention Mode, Auto Refresh or CE Only Refresh with 512cycle/8ms 
is required. 
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TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AFWL-12LV 



















TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AFWL-12LV 


WRITE CYCLE ■ 2 (U1 Clock) 



WRITE CYCLE-3 (M Fix Low) 

















TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AFWL-12LV 



























TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AFWL-12LV 


RP^ AUTO REFRESH 



l/01~l/08 _ 

VoL ~ 

NOTE : CS, QI. R/W, AO-'AIS = Don't care 


SELF REFRESH 


CE 


V|H - 
VlL ~ 


RFSH 


V|H ~ 
ViL ~ 


-r 

/ 



1/01-1/08 

Vql — 

NOTE : CS, UE. R/W, A0-A16 = Don't care 


CS STANDBY MODE 



1/01-1/08 - 
Vql ~ 


NOTE : X5E, R/W, A0-A16 = Don't care 



OPEN 



— OPEN 



- OPEN 


: Don’t care 


08 








TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AFWL-12LV 






TC518129AFWL-80LV 

TC518129AFWL-10LV 

TC518129AFWL-12LV 


Battery Back Up applicable example 



*1: Ceramic condenser 
*2: Tantalum condenser 

(The large Bypass condenser is preferable, as the noise is absorbed when the power 
supply is switched.) 


This circuit does not have memory protection. Therefore, rapid turn off of the power supply must be 
avoided. Enter the Self Refresh Mode before changing to Battery Back Up Power Supply. 
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524,288 WORDS x 8 BIT CMOS PSEUDO STATIC RAM 


DESCRIPTION 


PRELIMINARY 


The TC518512 Family is a 4M bit high-speed CMOS Pseudo-Static RAM organized as 524,288 
words by 8 bits. The TC518512 Family utilizes one transistor dynamic memory cell array 
with CMOS peripheral circuitry to achieve large capacity , hig h speed accesses, and low 
power requirements, using a single 5V power supply. The RFSH input allows two types of 
refresh operations; Auto Refresh and Self Refresh. The TC518512 Family has a static RAM- 
like write functionality, which allows easy interfacing to a microprocessor. The TC518512 
Family is pin-compatible with the 1M bit static RAM. The TC518512PL is offered in a 
standard 32 pin 0.6 inch width plastic DIP. The TC518512FL is offered in a standard 32 pin 
0.525 inch width small out-line plastic flat package. 


FEATURES 

• Organizatiorj: 4M bit (524,288 word X 8bit) 

• Fast Access Time and Low Power Dissipation 

I TC518512PL Family 



-80 

- 10 

kEA ^ Access Time 

80ns 

100ns 

toEA^ Access Time 

35ns 

40ns 

^RC Cycle Time 

130ns 

160ns 

Power Dissipation 

385mW 

330mW 

Self Refresh Current 

ZOOpA 


• Single Power Supply: 5V±10% 

• Auto refresh uses an internal counter. 

• Self refresh uses an internal timer. 

• All inputs and outputs ; TTL compatible 

• 2048 refresh cycle/32ms 

• Logic Compatible; SRAM R/W Pin 

• 32 Pin Standard Plastic PKG 

PL : 600 mil DIP 

FL : 625 mil SOP 


PIN CONNECTION 



TOP VIEW) 

A18C 

1 

" 32 

A16C 

2 

31 

A14[ 

3 

30 

A12C 

4 

29 

A7[ 

5 

28 

A6C 

6 

27 

A5C 

7 

26 

A4C 

8 

25 

A3C 

9 

24 

A2C 

10 

23 

AlC 

11 

22 

AOC 

12 

21 

I/Ol[ 

13 

20 

1/02 C 

14 

19 

1/03 [ 

15 

18 

GN0[ 

16 

17 


PIN NAMES 


IVdd 

IA15 

1A17 

IR/W 

A13 

A8 

IA9 

IA11_ 

ICDKRH 

lAIO 

ICE 

11/08 

11/07 

11/06 

11/05 

11/04 


BLOCK DIAGRAM 


Voo GMD 


r\ COLUMN 
A18-11 B] ADDRESS 

W BUFFER (8) 


^ ROW a: 

Ai0-0 11) address ^ 

BUFFER (11) g 


A0-A18 

Address Inputs 

R/W 

Read/Write Control input 

UE/RFER 

Output Enable Input 

Refresh Input 

CE 

Chip Enable inputs 

1/01-1/08 

Data inputs/Outputs 

Voo 

Power 

GND 

Ground 


UE/^FSHo 


8 A COLUMN 
- y\ DECODER 


SENSE AMP. 
I/O GATE 


REFRESH 

COUNTER(II) 


. CLOCK 
GENERATOR 


g 2048 ARRAY 

^ 2048x256x8. 


REFRESH 

CONTROLLER 


REFRESH 

TIMER 
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8,192 WORD X 8 BIT CMOS STATIC RAM 


Idescription! 

The TC5563APL is a 65,536 "bit static random access memory organized as 8,192 words by 8 
bits using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA/MHz 
and maximum access time of 100ns/120ns/150ns. 

When CE2 is a logical low or CEl is a logical high, the device is placed in low power standby mode 
in which stan dby current is 2)jlA typically. The TC5563APL has three control inputs. Two chip 
enables (CEl, CE2) allow for device selection and data retention control, and an output enable input 
(OE) provides fast memory access. Thus the TC5563APL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5563APL also features pin compatibility with the 64K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TC5563APL is offered in 
a dual-in-line 28 pin standard 300 mil plastic package. 


I features! 

• Low Power Dissipation 

27.5mW/MHz(Max.) Operating 

• Standby Current: X00iiA(Hax.) Ta»70®C. 

• Access Time 

TC5563APL-10: 100ns(Max.) 

TC5563APL-12: 120ns(Max.) 

TC5563APL-15: 150ns(Max.) 

• 5V Single Power Supply 

• Power Down Features: CE2, CEl 

• Fully Static Operation 

• Data Retention Supply Voltage: 2.0 5.5V 


• Directly TTL Compatible: All Inputs and 


Outputs 

• Pin Compatible with 2764 type EPROM 

• TC5565APL Family (Package type) 


Package Type 

Device Name 

600 mil DIP 

*TC5565APL 

300 mil DIP (Slim Package) 

TC5563APL 

Flat Package (SOP) 

*TC5565AFL 


*: See TC5565APL/AFL Technical Data. 


IPIN connection! (TOP VIEW) 


TC5 563APL 


N,0.C1 

A12I 2 
A7C 3 
A 6 E 4 
A5C 5 
A4C 6 
A3t 7 
A2t 8 
Alt 9 
AOtlO 

i/oitn 

1/02 C12 

1/03 11.3 

ONDtl-^ 


28 

27 }I/W 
26 ICE 2 
25 ? AS 
24 1A9 
23 3 All 
22 3 OE 
21 3 AlO 
20 3^JEI 
19 1 1/08 
18 3 1/07 
17 3 1/06 
16 1 1/05 
15 1 1/04 


6 4k bit EPBDM 
T1IM2764D 


Vppc] 
A12C2 
A7C3 
A6t4 
A5C5 
A4C6 
A3C7 
A2C8 
A1C9 
AO CIO 
OOCll 
01C12 
02 t 13 
GNDC 14 


28 

27 3POM 
26 3N.0. 
25 3 A 8 
24 3A9 
23 3 AII 
22 JOB 
21 lAlO 
20 3CE 
19 307 
18 306 
17 305 
16 304 
15 303 


[PIN NAMES 

AO A12 

Address Inputs 

R/W 

Read/Write Control Input 

01 

Output Enable Input 

CEl, CE2 

Chip Enable Inputs 

I/Ol'v-I/08 

Data Input/Output 

Vdd 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


IBLOCK DIAG^ 


CLOCK 

GENERATOR 

PRECHARGE 

CIRCUIT 


U-^ 


- to 
ppa 

1 < 03 


MEMORY CELL 
ARRAY 
256 X 256 
(65536) 


>OND 
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TC5563APL-10, TC5563APL-12 
TC5563APL-15 


OPERATION MODE 


OPERATION MODE 

ClI 

CE2 


R/W 

I/Ol 1/08 

POWER 

Read 

L 

H 

L 

H 

DodT 

IDDO 

Write 

L 

H 

* 

L 

Din 

Iddo 

Output Deselect 

L 

H 

H 

H 

High-Z 

IDDO 

Standby 

H 

* 

* 

* 

High-Z 

Idds 

* 

L 

* 

* 

High-Z 

idds 


*; H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-O.S'vT.O 

V 

ViN 

Input Voltage 

-0.3*^,7.0 

V 

Vl/0 

Input and Output Voltage 

-0.5 /V Vj)j)+0 . 5 

V 

Pd 

Power Dissipation 

0.8 

W 

Tsolder 

Soldering Temperature 

260 • 10 

• sec 

^stg 

Storage Temperature 

-55 ~150 


Topr 

Operating Temperature 

0^70 



~3.0V at pulse width 50ns Max. 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 


Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

1 

ViH 

Input High Voltage 

2.2 

- 

Vdd+^*3 

ViL 

Input Low Voltage 

-0.3* 

- 

0.8 

^DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


-3.0V at pulse width 50ns Max. 
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TC5563APL-10, TC5563APL-12 

TC5563APL-15 


D.C. and OPERATING CHARACTERISTICS (Ta=0'v70“C, Vdd=5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

Vdd 

- 

- 

±1.0 

yA 

Iqh 

Output High Current 

Voh=2.4V 

-1.0 

- 

- 

mA 

lOL 

Output Low Current 

Vol=0.4V 

4.0 

- 

- 

mA 

ILO 

Output Leakage Current 

^1®^IH CE2=Vil or 

R/W=Vjl or OE«Vjj^ 

VouT’^O ^DD 

- 

- 

±1.0 

pA 

Iddoi 

Operating Current 

Vdd=5.5V 

CEI-Vil 

CE2=Vih 

Other lnput= 

Vih/Vil 

louT”^*^^ 

^cycle”^•Oys 

- 

- 

10 

mA 

TC5563APL-10 

^cycle 

=100ns 

- 

- 

45 

mA 

TC5563APL-12 

*^cycle 

=120ns 

- 

- 

40 

mA 

TC5563APL-15 

*^cycle 

=150ns 

- 

- 

35 

mA 

1dD02 

Vdd= 5.5V 
CE1=0.2V 
CE2=Vpp-0.2V 
Other Input” 
Vpo-0.2V/0.2V 

^OUT”^^ 

^cycle^l•Oys 

- 

- 

5 

mA 

TC5563APL-10 

*-cycle 

=100ns 

- 

- 

40 

mA 

TC5563APL-12 

tcycle 

=120ns 

- 

- 

35 

mA 

TC5563APL-15 

^cycle 

=150ns 

- 

- 

30 

mA 

Iddsi 

Standby Current 

CEl=Vin or CE2 =Vil 

- 

- 

3 

mA 

* 

IdDS2 

Standby Current 

CE1=Vdd-0.2V 

or CE2=0.2V 

Vdd=5.5V 

- 

2 

100 

yA 

Vdd=3.0V 

- 

1 

50 


In standby mode with CEl^ VdD“ 0*2V, these specification limits are guaranteed under 
the condition of CE2 ^Vdd- 0.2V or CE2^0,2V. 


CAPACITANCE (Ta*25®C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

Vin=GND 

10 

pF 

COUT 

Output Capacitance 

Vout*'^ND 

10 


note: This parameter is periodically sampled and is not 100% tested. 
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TC5563APL-10, TC5563APL-12 
TC5563APL-15 


A.C. CHARACTERISTICS (Ta-O-'-70*0, Vijp-5V±10%) 


READ CYCLE 


SYMBOL 

PARAMETER 


TC5563APL-12L 

TC5563APL-15L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

crc 

Read Cycle Time 

100 

- 

120 

- 

150 

- 

ns 


Address Access Time 

- 

100 

- 

120 

- 

150 

tcoi 

CEI Access Time 

- 

100 

- 

120 

- 

150 

tc 02 

CE2 Access Time 

- 

100 

- 

120 

- 

150 

tOE 

Output Enable to Output Valid 

- 

50 

- 

60 

- 

70 

^COE 

Chip Enable (CH, CE2) to 

Output in Low-Z 

10 

- 

10 

- 

15 

- 

tOEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 

Cqd 

Chip Enable (CEl, CE2) to Output 
in High-Z 

Bi 

35 

Bi 

40 

Bi 

50 

toDO 

Output Enable to Output in 

High-Z 

- 

35 

- 

40 

H 

50 


Output Data Hold Time 

20 

- 

20 

- 

20 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 


TC5563APL-12L 

TC5563APL-15L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

100 

- 

120 

- 

150 

- 


twp 

Write Pulse Width 

60 

- 

70 

- 

90 

- 


•=cw 

Chip Selection to End of Write 

80 

- 

85 

- 

100 

- 


^AS 

Address Set up Time 

0 

- 

0 

- 

0 

- 


•=WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

tODW 

R/W to Output High-Z 

- 

35 

- 

40 

- 

50 


'^OEW 

R/W to Output Low-Z 

5 

- 

5 

- 

10 

- 


^DS 

Data Set up Time 

40 

- 

50 

- 

60 

- 


^DH 

Data Hold Time 

0 

- 

0 

- 

0 

- 



A.C. TEST CONDITION 

Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
tr» tf 


: lOOpF + 1 TTL Gate 
; 0.6V, 2.4V 
ViN : 0.8V, 2.2V 
VouT- 2.2V 

: 5ns 
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TC5563APL-10, TC5563APL-12 

TC5563APL-15 


TIMING WAVEFORMS 
READ CYCLE (1) 


ADDRESSES 



WRITE CYCLE 1 (4) (R/W Controlled Write) 


ADDRESSES 









TC5563APL-10, TC5563APL-12 
TC5563APL-15 


WRITE lYCLE 2 (4) (CEl Controlled Write) 



WRITE CYCLE 3 (4) (CE2 Controlled Write) 
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TC5563APL-10, TC5563APL-12 

TC5563APL-15 


Note 1. R/W is High for Read Cycle, 

2, Assuming that CEl Low transition or CE2 High transition occurs coincident 

with or after R/W Low transition. Outputs remain in a high impedance state, 

3, Assuming that CEl High transition or CE2 Low transition occurs coincident 
with or prior to R/W High transition. Outputs remain in a high impedance 
state, 

4, Assuming that ^ is High for Write Cycle, Outputs are in high impedance 
state during this period. 


DATA RETENTION CHAfV\CTERISTIC$ (Ta»0^70^C) 


SYMBOL 

PARAMETER 

MIN, 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2,0 

- 

5.5 

V 

IDDS2 

Standby Supply Current 

VDD-3.0V 

- 

- 

50 

yA 

Vdd-5,5V 

- 

- 

100 

'^CDR 

Chip Deselection to Data Retention Mode 

0 

- 

SB 

ys 

^R 

Recovery Time 

tRC* 

- 

Ei 

ys 


Read cycle time. 


TET Controlled Data Retention Mode (1) 



CE2 Controlled Data Retention Mode (3) 



ro?M] 





































TC5563APl^10, TC5563APL-12 
TC5563APL-15 


Note 1: In CeI controlled data retention mode» minimum standby current mode Is 
achieved under the condition of CE2S0,2V or CE2 i VDD-0.2V. 

2: If the Vm of CEl is 2.2V in active operation, I^dsi current flows during the 

period that the V])d voltage is going down from 4.5V to 2.4V. 

3: In CE2 controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2i0.2V. 


DEVICE INFORMATION 

The TC5563APL is a!n asynchronous RAM using address activated circuit technology, thus 
the internal operation is synchronous. Then once row address change occur, the 
precharge operation is executed by internal pulse generated from row address tran¬ 
sient. Therefore the peak current flows only after row address change, as shown in 
the following figure. 

This peak current may induce the noise on Vdd/GND lines. Thus the use of about 
O.luF decoupling capacitor for every device is recommended to eliminate such noise. 


ADDRESSES 


Iddo 

(mA) 



Vdd - 5.5 V 
ViH- 5.3 V 
ViL- 0.2 V 

Horizontal = lOOns/div 


Fig. Typical Current Waveforms 
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OUTLINE DRAWINGS (DIP28-P-300B) 


TC5563APL-10, TC5563APL-12 

TC5563APL-15 


Unit in mm 




0.9 5 ±0.1 


0.9 4TYP. (234] 1.2±0.1 


—T ^ 

oSl M 


j^l 00.25(0) 


Note: Package width and length do not include mold protrusion, allowable 
mold protrusion is 0.15mm. 






8,192 WORD X 8 BIT CMOS STATIC RAM 


IDESCRIPTIONI 

The TC5563APL is a 65,536 hit static random access memory organized as 8,192 words by 8 
bits using CMOS technology, and operates from a single 5V supply Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA/MHz 
and maximum access time of 100 ns/120ns/150ns. 

When CE2 is a logical low or CEl is a logical high, the device is placed in low power standby mode 
in which standby current is 0.6|jlA typically. The TC5563APL has three control inputs. Two chip 
enables (CEl, CE2) allow for device selection and data retention control, and an output enable input 
(OE) provides fast memory access. Thus the TC5563APL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5563APL also features pin compatibility with the 64K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TC5563APL is offered in 
a dual-in-line 28 pin standard 300 mil plastic package. 


IFEATURESI 


Low Power Dissipation 

27.5mW/MHz(Max,) Operating 
Standby Current: luA(Max.) Ta“25®C 
Access Time 

TC5563APL-10L: 100ns(Max,) 
TC5563APL-12L: 120ns(Max.) 
TC5563APL-15L: 150ns(Max.) 

5V Single Power Supply _ 

Power Down Features: CE2, ClI 
Fully Static Operation 


IPIN CONNECTION I (TOP VIEW) 


TC5563APL 


64k bit EPROM 
TMM2764D 


N.C.C 1 
A12t 2 
A7£ 3 
A6C 4 
A5C 6 
A4C 6 
A3C ^ 
A2C 8 
Alt 9 
AOc 10 

lyoii u 

1/02 C 12 

1/03 c 13 
GNDC 14 


28 3 VDD 
27 JR/nr 
26 3 CE2 
25 3 A8 
24 3 A9 
23 3 All 
22 3 OET 
21 3 AlO 
20 3 C&l 
19 1 1/08 
10 3 1/09 
17 3 1/06 
16 3 1/05 
15 I 1/04 


Vpp C 1 
A12 C 2 
A7 t 3 
A6 C 4 
AS C 5 
A4 C 6 
A3 C 7 
A2 c 8 
A1 C 9 
AO C 10 
00 C 11 
01 C 12 
02 C 13 
OND C 14 


28 3 VCC 
27 3 TOFST 
26 3 N.C. 
25 3 A8 
24 3 A9 
23 3 All 
22 3 

21 3 AlO 
20 3 ‘5E 
19 3 07 

15 3 06 
17 3 05 

16 3 04 
15 3 03 


I PIN NAMESi 


AO A12 

Address Inputs 

R/W 

Read/Write Control Input 

OE 

Output Enable Input 

5eT„ CE2 

Chip Enable Inputs 

I/Ol-'-1/08 

Data Inputs/Outputs 

Vdd 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


• Data Retention Supply Voltage: 2.0 "v# 5.5V 

• Directly TTL Compatible: All Inputs and 

Outputs 


- Pin Compatible with 2764 type EPROM 
• TC5565APL Family (Package Type) 


Package Type 

Device Name 

600 mil DIP 

*TC5565APL 

300 mil DIP (Slim Package) 

TC5563APL 

Flat Package (SOP) 

*TC5565AIT, 


*: See TC5565APL/AFL Technical Data.- 


BLOCK DIAGRAM 


CLOCK 

GENERATOR 

PRECHAROE 

OIROUIT 

J_1_L. 

-J_L. 



MEMORY CELL 
ARRAY 
256 X 256 
(65536) 


Vdd 

GND 


g SBKSB AMP. 
r COLUMN DECODER 


S: H f f 


A1 A2 A3 A4 
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TC5563APH0L, TC5563APL-12L 
TC5563APL-15L 


OPERATION MODE 


OPERATION MODE 

sir 

GE2 

Se 

R/W 

I/Ol-v-I/OS 

POWER 

Read 

L 

H 

L 

H 

Dour 

Iddo 

Write 

L 

H 

* 

L 

Din 

IDDO 

Output Deselect 

L 

H 

H 

H 

High-Z 

Iddo 

Standby 

H 

ie 

* 

* 

High-Z 

Idds 

* 

L 

* 

* 

High-Z 


*: H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.3'v7.0 

V 

ViN 

Input Voltage 

-0.3*'\.7.0 

V 

Vl/0 

Input and Output Voltage 

-0 .5 'V V^D+0 .5 

V 

Pd 

Power Dissipation 

0.8 

W 

"^solder 

Soldering Temperature 

260 • 10 

®C • sec 

^stg 

Storage Temperature 

-55 ~ 150 


Topr 

Operating Temperature 

0'v70 

•c 


*: -3.0V at pulse width 50ns Max. 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 


Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

1 

ViH 

Input High Voltage 

2.2 

- 

Vdd+O-3 

ViL 

Input Low Voltage 

-0.3* 

- 

0.8 

Vdh 

Data Retention Supply Voltage 

2,0 

- 

5.5 


*: -3.0V at pulse width 50ns Max. 
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TC5563APL-10L, TC5563APL-12L 

TC5563APL-15L 


D.C. and OPERATING CHARACTERISTICS (13=0-^ 70°C, Vdd=5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

Vij^=0'\. Vdd 

- 

- 

±1.0 

ma 

lOH 

Output High Current 

Voh=2.4V 

-1.0 

- 

- 

mA 

IqL 

Output Low Current 

Vol=0.4V 

4.0 

- 

B 

mA 

^LO 

Output Leakage Current 

CE1=Vih or CE2 =Vjl or 

R/W=Vjl or Ol=Vijj 
'^0UT“® '^DD 

■ 

■ 

±1.0 

pA 

iDDOl 

Operating Current 

Vdd=5.5V 

Cll=ViL 

CE2=Vih 

Other input* 

I0UT~^^^ 

tcycle*1.0ys 

- 

B 

10 

mA 

TC5563APL-10L 

tcycle 

=100ns 

- 


45 

mA 

TC5563APL-12L 


■ 


40 

mA 

TC5563APL-15L 

^cycle 

*150ns 

1 


35 

mA 

IdD02 

Vdd=5.5V 

CE1=0.2V' 

CE2=Vj)p-0.2V 

Other input* 

Vdd-0.2V/0.2V 

IouT“0mA 

^cycle^l.Ops 



5 

mA 

TC5563APL-10L 

tcycle 

*100ns 

1 


40 

mA 

TC5563APL-12L 

^cycle 

*120ns 

■ 


35 

mA 

TC5563APL-15L 

^cycle 

*150ns 



30 

mA 

iDDSl 

Standby Current 

Cll=ViH or CE2 =Vil 


B| 

3 

mA 

* 

IDDS2 

Standby Current 

CE1=Vdd-0.2V 

or CE2=0.2V 

Ta-25°C 

|[5 

0.6 

1.0 

PA 

Ta*0'^>70®C 


- 

30 


*: In standby mode with CEl= VpD-0.2V, these specification limits are guaranteed under 
the condition of CE2 2 Vdd- 0.2V or CE2S0.2V. 


CAPACITANCE (Ta-25'’C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

Vxn“GND 

10 

pF 

CquT 

Output Capacitance 

Vout=GND 

10 


Note: This parameter Is periodically sampled and is not 100% tested. 
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TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 


A.C. CHARACTERISTICS (Ta-O-v. 70*C, Vi)d-5V±10%) 


READ CYCLE 


SYMBOL 

PARAMETER 


TC5563APL-12L 

TC5563APL-15L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

100 

- 

120 

- 

mgii 

- 


’=ACC 

Address Access Time 

- 

100 

- 

120 

- 

150 


*=C01 

CEl Access Time 

- 

100 

- 

120 

- 

150 


tC02 

CE2 Access Time 


100 

- 

120 

- 

150 


tOE 

Output Enable to Output Valid 

B 

50 

- 

60 

- 

70 


^COE 

Chip Enable (CEl, CE2) to 

Output In Low-Z 

10 

- 

10 

- 

15 

- 

ns 

toEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 


toD 

Chip Enable (CEl, CE2) to Output 
in High-Z 

- 

35 

[B 

40 

- 

50 


toDO 

Output Enable to Output in 

High-Z 

- 

35 

- 

40 

- 

50 


•^OH 

Output Data Hold Time 

20 

- 

20 

- 

20 

- 



WRITE CYCLE 


SYMBOL 

PARAMETER 


TC5563APL-12L 

TC5563APL-15L 

UNIT 

MIN. 


MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

100 

- 

100 

- 

150 

- 

B| 

tWP 

Write Pulse Width 

60 

- 

70 

- 

90 

- 


•^cw 

Chip Selection to End of Write 

80 

- 

85 

- 

100 




Address Set up Time 

0 

- 

0 

- 


- 



Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

tODW 

R/W to Output High-Z 

- 

35 

- 

40 

- 

50 


'^OEW 

R/W to Output Low-Z 

5 

- 

5 

- 

5 

- 


^DS 

Data Set up Time 

40 

- 

50 

- 

60 

- 


^DH 

Data Hold Time 

0 

- 

0 

- 

0 




A.C. TEST CONDITION 

Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 


: lOOpF + 1 TTL Gate 
: 0,6V, 2.4V 
ViN ; 0.8V, 2.2V 
VquT- 2.2V 

: 5ns 
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TC5563APL-10L, TC5563APL-12L 

TC5563APL-15L 


TIMING WAVEFORMS 
READ CYCLE (1) 



WRITE CYCLE 1 (4) (R/W Controlled Write) 



CE2 


CEl 


I^OUT 
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TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 


WRITE CYCLE 2 (4) (CeI Controlled Write) 


twn 



WRITE CYCLE 3 (4) (CE2 Controlled Write) 
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TC5563APL-10L, TC5563APL-12L 

TC5563APL-15L 


Note 1. R/W is High for Read Cycle. 

2. Assuming that CEl Low transition or CE2 High transition occurs coincident 

with or after R/W Low transition. Outputs remain in a high impedance state. 

3. Assxaming that CEl High transition or CE2 Low transition occure coincident 
with or prior to R/W High transition. Outputs remain in a high impedance 
state. 

4. Assuming that UI*is High for Write Cycle, Outputs are in high impedance 
state during this period. 


DATA RETENTION CHARACTERISTICS (Ta-O^^TO'C) 



PASJlMETER 

MIN. 

TT?, 

MAX. 

UNIT 



2.0 

- 

5.5 

V 

IdDS2 

. .. . n ^ 1 ^DD*3.CV 

- 

- 

15 

uA 

1 ‘ 3V 

- 

- 

30 

-CDR 

Chip Deselection to Data Retention Mode 

0 

- 

I 

US 

tR j Recovery Time 

tRC* 

- 


u s 

















TC5563APL-10L, TC5563APL-12L 
TC5563APL-15L 


Note 1: In CEl controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2S0,2V or CE2 i Vdd-0• 2V• 

2: If tlie ViH of CEl is 2.2V in active operation, I^dsi current flows during the 

period that the V])d voltage is going down from 4.5V to 2.4V. 

3: In CE2 controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2S0.2V. 


DEVICE INFORMATION 

The TC5563APL is an asynchronous RAM using address activated circuit technology, thus 
the internal operation is synchronous. Then once row address change occur, the 
precharge operation is executed by internal pulse generated from row address tran¬ 
sient. Therefore the peak current flows only after row address change, as shown in 
the following figure. 

This peak current may induce the noise on VpD/GND lines. Thus the use of about 
O.lyF decoupling capacitor for every device is recommended to eliminate such noise. 


ADDRESSES 


^DDO 

(mA) 



Vdd - 5.5 V 
VjH- 6.3 V 
ViL - 0.2 V 

Horizontal = lOOns/div 


Fig. Typical Current Waveforms 
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OUTLINE DRAWINGS (DIP28-P-300B) 


Unit in mm 




Note: Package width and length do not include mold protrusion, allowable 
mold protrusion is 0.15mm. 






8,192 WORD X 8 BIT CMOS STATIC RAM 


IdescriptionI 

The TC5565APL/APL is a 65,536 bit static random access memory organized as 8,19S words by 
8 bits using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA/MHz 
and maximum access time of 100ns/120ns/150ns. 

When CES is a logical low or CEl is a logical high, the device is placed in low power standby mode 
in which stan dby current is 2|jlA typically. The TC5565APL/AFL has three control inputs. Two chip 
enables (CEl, CE2) allow for device selection and data retention control, and an output enable input 
(OE) provides fast memory access. Thus the TC5565APL/APL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5565APL also features pin compatibility with the 65K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TC5565APL is offered in 
a dual-in-line 28 pin standard plastic package. 

The TC5565AFL is offered in 28 pin mini Flat Package. 


IfeaturesI 

• Low Power Dissipation 

27.5mW/MHz(Max.) Operating 

• Standby Current: 100pA(Max.) Ta«70®C 

• Access Time 

TC5565APL/AFL-10 : 100ns(Max.) 
TC5565APL/AFL-12 ; 120ns(Max.) 
TC5565APL/AFL-15: : 150ns(Max.) 

• 5V Single Power Supply 

• Power Down Features: CE2, CeI 

• Fully Static Operation 


Directly TTL Compatible: All Inputs and 

Outputs 

Pin Compatible with 2764 type EPROM 
TC5565APL Family (Package Type) 


Package Type 

Device Name 

600 mil DIP 

TC5565APL 

300 mil DIP 
(Slim Package) 

*TC5563APL 

Flat Package 
(SOP) 

TC5565AFL 


*: See TC5563APL Technical Data 


Data Retention Supply Voltage: 2.0'^ 5.5V 


[pin connection! (TOP VIEW) 


TC5565API+/APL 


64k bit EPROM 


N.C. [ 1 
A12 [ 2 
A7t 3 
A6l 4 
A5[ 5 
A4 [ 6 
A3 I 7 
A2t 8 
Alt 9 
AO I 10 

lyOl I 11 
iy02l 12 
X/03t 13 
OND [ 14 


28 JVDD 
27 

26 ] CE2 
25 3 A8 
24 ] A9 
23 3 All 

22 3QB 
21 3 AlO 
20 

19 3 1/08 
18 3 1/07 
17 1 1/06 
16 1 3/05 
15 ] 1/04 


TMM2764D 


Vpp I I 
A12 I 2 

A7I3 

A6 I 4 
A5 I 5 
A4 1 6 
A3 I 7 
A2 I 8 
All 9 
AOt 10 
00 I 11 
01 I 12 
02 I 13 
OND [ 14 


28] Vco 
27 31OT 
26 3 N.C. 
25 3 A8 
24] Ad 
23 3 All 

22 JW 
213 AlO 

20 ]?3Er 

19 3 07 
IB 3 06 
17 3 05 
16 3 04 
15 3 03 


[pin NAMESI 


AO -v- A12 

Address Inputs 

R/W 

Read/Write Control Input 

(5E 

Output Enable Input 

CEl, CE2 

Chip Enable Inputs 

I/Ol -v 1/08 

Data Input/Output 

VDD 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


IBLOCK DIAGRM] 
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TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 


OPERATION MODE 


OPERATION MODE 

CEI 

CE2 


R/W 

I/Ol «x,I/08 

POWER 

Read 

L 

H 

L 

H 

Dour 

IDDO 

Write 

L 

H 

* 

L 

Din 

iddo 

Output Deselect 

L 

H 

H 

H 

High-Z 

iddo 

Standby 

H 

•k 

k 

k 

High-Z 

IDDS 

* 

L 

k 

k 

High-Z 

Idds 


* ; H or L 

MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vd0 

Power Supply Voltage 

-0.3 'v. 7.0 


ViN 

Input Voltage 

-0.3*'v. 7.0 

V 

Vl/0 

Input and Output Voltage 

-0.5 Vdd+0.5 


Pd 

Power Dissipation 

1.0/0.6** 

w 

^solder 

Soldering Temperature 

260 • 10 

®C • sec 

^stg 

Storage Temperature 

-55 ^ 150 

^IBHI 

’^opr 

Operating Temperature 

0 'x/ 70 

•c 


* : -3,0V at pulse width 50ns Max. 
Flat package 


D.C. RECOMMENDED OPERATING CONDITIONS 


S'XMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

^IH 

Input High Voltage 

2.2 

- 

Vdd+0.3 

ViL 

Input Low Voltage 

-0.3* 

- 

0.8 

^DH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


*: -3.0V at pulse width 50ns Max. 
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TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 


D.C.and OPERATING CHARACTERISTICS (Ta-0 -v- 70*C, Vdd-5‘V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage 
Current 

ViN*0 ^Vdd 

B 

B 

gg 

pA 

lOH 

Output High Current 

VOH-2.4V 

QQI 

a 

B 

mA 

lOL 

Output Low Current 

vol-o.av 


B 

- 

mA 

ILO 

Output Leakage 
Current 

CEi*Vju or CE2 *Vil or 

R/W»Vxl QE*Vih 

VouT“0 

■ 

■ 

±1.0 

pA 

IddOI 

Operating Current 

Vdd*5.5V 

CEi-ViL 

CE2-V1H 

Other input- 

Vih/Vil 

IOUT”OniA 

tcycle"1.0ys 

- 

- 

10 

mA 

TC5565APL-10 

TC5565AFL-10 




45 

mA 

TC5565APL-12 

TC5565AFL-12 

tcycle 

-120ns 



40 

mA 

TC5565APL-15 

TC5565AFL-15 




35 

mA 

TdD02 

Vdd” 5.5V 
CEi-0.2V 
CE2-VDD-0.2V 
Other input" 

VDD-0.2V/0.2V 

IouT“OmA 

tcycle*1.0ys 



5 

mA 

TC5565APL-10 

TC5565AFL-10 

tcycle 

-100ns 



40 

mA 

TC5565APL-12 

TC5565AFL-12 

tcycle 

-120ns 



35 

mA 

TC5565APL-15 

TC5565AFI,-15 

tcycle 

-150ns 



30 

mA 

IddSI 

Standby Current 

CEi-ViH or CE2-V11, 


IB 

3 

mA 

*IDDS2 

CEi-Vdd- 0.2V or 

CE2-0.2V 

VDD-5.5V 

- 

2 

100 

yA 


- 

B 

50 


*: In standby mode with CEi ^ Vdd- 0.2V, these specification limits are guaranteed 
under the condition of CE2 ^Vdd- 0.2V or CE2 ^ 0.2V. 


CAPACITANCE (Ta.25"C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

CiN 

Input Capacitance 

Vin-GND 

- 

- 

10 

pF 

COUT 

Output Capacitance 

VOUT-GND 

- 

- 

10 


Note: This parameter is periodically sampled and is not 100% tested. 
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TG5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 


A.C. CHARACTERISTICS (Ta-O-'-70*C, Vdd-5V±10%) 
Read Cycle 


SYMBOL 

PARAMETER 

TC5565APL-10- 

TC5565AFL-10 

TC5565AI>L-12- 

TC5565AFL-12 

TC5565APL-15 

TC5565AFL-15 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


tRC 

Read Cycle Time 

100 

- 

120 

- 

150 

- 


tACC 

Address Access Time 

- 

100 

- 

120 

- 

150 


tcoi 

CEi Access Time 

- 

100 

- 

120 

- 

150 


*^C02 

GE2 Access Time 

- 

100 

- 

120 

- 

150 


toE 

Output Enable to Output Valid 

- 

50 

- 

60 

— 

70 


*^COE 

Chip Enable (®£, CE 2 ) to 

Output in Low-Z 

10 


10 

B 

15 

- 

ns 

tOEE 

Output Enable to Output in Low~Z 

5 

- 

5 

- 

5 

mm 


toD 

Chip Enable (CEj:, CE 2 ) to 

Output in High-Z 

Bl 

35 

Bl 

40 

B 

50 


tODO 

Output Enable to Output in 

High-Z 

m 

35 


40 

B 

50 


tOH 

Output Data Hold Time 

20 

- 

20 

- 

20 

• 



Write Cycle 


SYMBOL 

PARAMETER 

TC5565APL-10 

TC5565AFL-10 

TC5565APL-12 

TC5565AFL-12 

TC5565APL-15 

TC5565AFL-15 

UNIT 



MIN.‘ 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


twc 

Write Cycle Time 

100 

- 

120 

- 

150 

- 


twp 

Write Pulse Width 

60 

- 

70 

- 

90 

- 


rt 

0 

Chip Selection to End of Write 

80 

- 

85 

- 

100 

- 


tAS 

Address Set up Time 

0 

- 

0 

- 

0 

- 

tlQ 


Write Recovery Time 

0 

- 

0 


0 

- 

U0 

tODW 

R/W to Output High-Z 

- 

35 

- 

40 

- 

50 


tOEW 

R/W to Output Low-Z 

5 

- 

5 

- 

10 

- 


tDS 

Data Set up Time 

40 

- 

50 

- 

60 

- 



Data Hold Time 

0 

- 

0 

- 

0 

- 



A.C, TEST CONDITION 


Output Load 
Input Pulse Level 
Timing Measurement Vin 
R eference Level Vqut 
tr» 


lOOpF + 1 TTL Gate 
0.6V, 2.4V 
0.8V, 2.2V 
0.8V, 2.2V 
5ns 
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TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 


TIMING WAVEFORMS 


READ CYCLE (1) 



WRITE CYCLE 1 (4) (R/W Controlled Write) 


ADDRESSES 




CE2 


sm 


I^OUT 
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TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 



B-26 














TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 


Note 1. R/W is High for Read Cycle, 

2 • Assuming that CEl Low transition or CE2 High transition occurs coincident 

with or after R/W Low transition. Outputs remain in a high impedance state. 

3. Assuming that ClI High transition or CE2 Low transition occurs coincident 

with, or prior to R/W High transition, Outputs remain in a high impedance 

state, 

4, Assuming that OS’ is High for Write Cycle, Outputs are in high impedance 
state during this period. 


DATA RETENTION CHARACTERISTICS (Ta«070*0 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VdH 

Data Retention Supply Voltage 


- 

5.5 

V 

IdDS2 

Standby Supply Current 

VDD-3.0V 

- 

- 

50 

ma 

Vdd“5,5V 

- 

- 

100 

^CDR 

Chip Deselection to Data Retention Mode 

0 

- 

- 

VIS 

tR 

Recovery Time 

tRC* 

- 

- 

ys 


*: Read cycle time. 



CET Controlled Data Retention Mode (1) 



CE2 Controlled Data Retention Mode (3) 
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TC5565APL-10, TC5565APL-12, TG5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 


Note 1: In CEl controlled data retention mode, minimum standby current mode 
is achieved under the condition of CE2^0,2V or CE2 ^ V])j)-0.2V, 

2: If the of CEl is 2.2Y in active operation, I^dsi current flows during 

the period that the V])j) voltage is going down from 4.5V to 2.4V. 

3: In CE2 controlled data retention mode, minimum standby current mode 
is achieved under the condition of CE2a0.2V. 


DEVICE INFORMATION 

The TC5565APL/AFL is an asynchronous RAM using address activated circuit 

technology, thus the internal operation is synchronous. Then once row address 
change occur, the precharge operation is executed by internal pulse generated 
from row address transient. Therefore the peak current flows only after row 
address change, as shown in the following figure. 

This peak current may induce the noise on Vj)])/GND lines. Thus the use of about 
O.lyF decoupling capacitor for every device is recommended to eliminate such 
noise. 


ADDRESSES 


^DDO 

(mA) 



VDD-5.5V 

VIH-5.3V 

VIL-0.2V 

Horizontal = lOOns/div 


Fig.l Typical Current Waveforms 





TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 

















TC5565APL-10, TC5565APL-12, TC5565APL-15 
TC5565AFL-10, TC5565AFL-12, TC5565AFL-15 



Note: Package width and length do not include mold protrusion, allowable 
mold protrusion is 0.15mm. 
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8,192 WORD X 8 BIT CMOS STATIC RAM 


IDESCRIPTIONI 

The TC5565APL/APL is a 65,536 hit static random access memory organized as 8,192 words hy 8 
hits using CMOS technology, and operates from a single 5V supply Advanced circuit techniques 
provide both high speed and low power features with a maximum operating current of 5mA/MHz 
and maximum access time of 100ns/120ns/150ns. 

When CEg is a logical low or CEi is a logical high, the device is placed in low power standby mode 
in which standby current is 0.6)juA typically. The TC5565APL/APL has three control inputs. Two 
chip enables (CEi, CE^) allow for device selection and data retention control, and an output enable 
input (OE) provides fast memory access. Thus the TC5565APL/AFL is suitable for use in various 
microprocessor application systems where high speed, low power, and battery back up are required. 
The TC5565APL also features pin compatibility with the 64K bit EPROM (TMM2764D). RAM and 
EPROM are then interchangeable in the same socket, resulting in flexibility in the definition of the 
quantity of RAM versus EPROM in microprocessor application systems. The TC5565APL is offered in 
a dual-in-line 28 pin standard plastic package. 

The TC5565AFL is offered in 28 pin mini Flat Package. 


I FEATURES! 

• Low Power Dissipation 

27.5mW/MHz(Max.) Operating 

• Standby Current: IpACMax,) Ta»25®C 

• Access Time 

TC5565APL/AFL-10L: 100ns(Max.) 
TC5565APL/AFL-12L: 120ns(Max.) 
TC5565APL/AFL-15L: 150ns(Max.) 

• 5V Single Power Supply 

• Power Down Features: CE2> ^1 

• Fully Static Operation 

• Data Retention Supply Voltage: 2.0-5, 


Directly TTL Compatible 
: All Inputs and Outputs 
Pin Compatible with 2764 type EPROM 


Package Type 

Device Name 

600 mil DIP 

TC5565APL 

300 mil DIP 
(Slim Package) 

ATC5563APL 

Flat Package 
(SOP) 

TC5565AFL 


5V *: See TC5563APL Technical Data. 


jPIN CONNECTION! (TOP VIEW) 64ic bit bprom j BLOCK DIAGRAM] 


TC55 6 5APL/’APL 

TMM2764D 

N.C. C 

i ^ 

28 

3Vdd 

VppC 1 

' 28DVCC 

Ai2C 

2 

27 

3 nyw 

A12C 2 

27 3P0if 

Ayi 

3 

26 

1 CE2 

A7C 3 

26 DN.C. 

AgC 

4 

25 

3 A8 

A6C4 

25 3A8 

A5C 

5 

24 

3 A9 

A5C 5 

24 ]A9 

A4C 

6 

23 

3 All 

A4t 6 

23 3A11 

A3C 

7 

22 

3 DIT 

A3C7 

22 ibE 

A2C 

8 

21 

3 AlO 

A2C 8 

213^0 

AlC 

9 

20 

3 CBl 

Alt 9 

20 ]CB 

AQC 

10 

19 

3 1^8 

AO CIO 

19 1O7 

i/oic 

11 

18 

3 1/07 

ooiii 

18 306 

1/02 t 

12 

17 

3 1/06 

01112 

17]05 

1/031 

13 

16 

3 1/05 

02C13 

I63O4 

ONDl 

14 

15 

3 1/04 

ONDC14 

15 303 


CLOCK 

OENBRATOR 

- 

PRECHAROE 

CIRCUIT 

f * * 

__L 


§5 9i 

H O 

ss s§ 


!pin names! 

Ao-»Ai 2 _ Address Inputs _ 

R/W ""Read/Write Control Input 

OE _ Output Enable Input _ 

CEl, CE2 Chip Enable Inputs _ 

I/0l-*I/08 Data Input/Output _ 

VpD _ Power (4»5V) _ 

GND _ Ground _ 

N.C. No Connection 


MEMORY CELL 
ARRAY 
256 X 256 
(65536) 


SENSE AMP. 
COLUMN DECODER 

j .. . ^ 2 

AO Al Az As A4 
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TC5565APL-10L, TC5565APL-12L, TC5565APL-15L 
Te5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 


OPERATION MODE 


OPERATION MODE 

IIEi 

CE2 

T5E 

R/W 

1 /01-1/08 

POWER 

Read 

L 

H 

L 

H 

Dour 

IDDO 

Write 

L 

H 

* 

L 

Din 



L 

H 

H 

H 

Hijrh-Z 


Standby 

H 

* 

* 

* 

High-Z 

IDDS 

* 

L 

* 

* 

HiRh-Z 

HBiHH 


*; H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

VDD 

Power Supply Voltage 

-0.3-7.0 

V 

VIN 

Input Voltage 

-0.3*-7.0 

V 

Vl/0 

Input and Output Voltage 

-o.s-vdd+o.s 

V 

PD 

Power Dissipation 

1 .0/0;6** 

W 

Tsolder 

Soldering Temperature 

260 • 10 

®C*sec 

.’^scg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

0-70 

wmam 


*: -3.0V at pulse width SOns MAX. 
**: Flat package 


D.C RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. . 

UNIT 

VDD 

Power Supply Voltage 

4.5 

5.0 

5.5 

HKfli 

ViH 

Input High Voltage 

2.2 


Vdd+0.3 

HBH 

VIL 

Input Low Voltage 

-0.3* 

.. 

0.8 

'HQII^ 

vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

■BH8 


*: -3.0V at pulse width SOns MAX. 
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TC5565APL-10L, TC5565APL-12L, TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 


D.C. and OPERATING CHARACTERISTICS (13=0^-70'C, Vdd»5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

Vifj'O 0, Vdo 

- 

- 

±1.0 

yA 

lOH 

Output High Current 

VOH-2.4V 

QQI 

B 

- 

mA 

lOL 

Output Low Current 

Vql-O.AV 

4.0 

B 

- 

mA 

^LO 

Output Leakage Current 

CE1=Vih or CE2 -Vil or 

R/W=Vil or M-Vjh 

VouT'O 

■ 

1 

±1.0 

yA 

Iddoi 

Operating Current 

Vdd=5.5V 

CEI-Vil 

CE2"Vih 

Other input" 

vih/vil 

IouT~^^^ 

^cycle^l.Oys 

B 

B 

10 

mA 

TC5565APL-10L 

TC5565AFL-10L 

tcycle 

=100ns 

B 

B 

45 

mA 



B 

B 

40 

mA 

TC5565APL-15L 

TC5565AFL-15L 

^cycle 

=150ns 

B 

B 

35 

mA 

IdD02 

Vdd=5.5V 
^1=0.2V 
CE2=Vdd- 0.2V 
Ocher input" 

Vj5o-0.2V/0.2V 

lQU'j'"0mA 

^cycle^l.Oys 

- 

- 

5 

mA 



B 

B 

40 

mA 



B 

B 

35 

mA 



B 

B 

30 

mA 

^DDSl 

Standby Current 

Cll"ViH or CE2 »Vil 

B 


3 

mA 

* 

IdDS2 

Standby Current 

CE1"Vo[)- 0.2V or 

CE2-0.2V 

Ta»25”C 

- 

0.6 

1.0 

yA 

Ta-O-v 70'C 

. - 

- 

30 


*: In standby mode with CEI= Vdd- 0.2V, these specification limits are guaranteed under 
the condition of CE2 ^Vdd- 0.2V or CE2S0.2V. 


CAPACITANCE (Ta=25*C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

Vij,i"GND 

10 

pF 

Cqut 

Output Capacitance 

VouT*^^^ 

10 


Note: This parameter periodically sampled is not 100% tested. 
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TC5565APL-10L, TC5565APL-12L, TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 


A.C. CHARACTERISTICS (Ta-0-70*C, Vdd-5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

-1 

TC5565APL-10L 

TC5565AFL-10L 

E1SSS2SE3 

TC5565APL-15L 

TC5565AFL-15L 

UNIT 

MINe 

MAXe 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

100 

- 

120 

- 

150 

- 


cacc 

Address Access Time 

- 

100 

- 

120 

- 

150 


tcoi 

UEi Access Time 

- 

100 

- 

120 

- 

150 


tC02 

CE2 Access Time 

- 

100 

- 

120 

- 

150 


toE 

Output Enable to Output Valid 

- 

50 

- 

60 

- 

70 

ns 

»:C0E 

Chip Enable CE2) to 

Output in L6w-Z 

10 

- 

10 

- 

15 

- 


tOEE 

Output Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 


toD 

Chip Enable CE2) to 

Output in High-Z 

B 

35 

- 

40 

- 

50 


tODO 

Output Enable to Output in High-? 

- 

35 


40 


50 


t^OH 

Output Data Hold Time 

20 

- 

20 

- 

20 

- 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TC5565APL-10L 

TC5565AFL-10L 


WWW 

IsSEa 

TC5565i^ 

TC5565A 

lPL-15L 

lFL-15L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

100 

- 

o 

CM 

- 

150 

- 

ns 

twp 

Write Pulse Width 

60 

- 

70 


90 

- 

tew 

Chip Selection to End of Write 

80 

- 

85 

- 

100 

- 

^AS 

Address Set up Time 

0 


■Bi 

- 

0 

- 

tWR 

Write Recovery Time 

0 

B 

0 

- 

0 


tODW 

R/W to Output High-Z 

- 

35 

- 

40 

- 

50 

tQEW 

R/W to Output Low-Z 

5 

- 

5 

- 

10 

- 

tDS 

Data Set up Time 

40 

- 

50 


60 

- 

tDH 

Data Hold Time 

0 

- 

IIIIIIIIQI 

- 

0 

- 


A.C. TEST CONDITION 


Output Load ; lOOpF + 1 TTL Gate 

Input Pulse Level : 0.6V, 2.AV 

Timing Measurement ViN : 0.8V, 2.2V 

Reference Level VoUT : 0.8V, 2.2V 

tr» tf ; 5ns 
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TC5565APL-10L, TC5565APL-12L, TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 


TIMING WAVEFORMS 
READ CYCLE (1) 


ADDRESSES 


CEg 


CEi 


OE 


DoUT 



WRITE CYCLE 1 (4) (R/W Controlled Write) 


ADDRESSES 


R/W 


C E2 


CEi 


DqUT 




two 
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TC5565APL-1OL, TC5565APL-12L, Te5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 
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Te5565APL-10L, TC5565APL-12L, TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 


Note 1. R/W is High for Read Cycle. 

2. Assiaming that Z!El Low transition or CE2 High transition occurs coincident 
with or after R/W Low transition. Outputs remain in a high impedance state. 

3. Assuming that tIEi High transition or C£2 Low transition occurs coincident 
with or prior to R/W High transition. Outputs remain in a high impedance 
state. 

4. Assuming that UE is High for Write Cycle, Outputs are in high impedance 
state during this period. 


DATA RETENTION CHARACTERISTICS (Ta»0-70^C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

IDDS2 

Standby Supply Current 

VDD-3.0V 

- 

-■ 

15 

UA 

VDD-5.5V 


- 

30 

tCDR 

Chip Deselection to Data Retention Mode 

0 

- 

- 

US 

tR 

Recovery Time 

tRC * 

- 

- 

US 


*: Read cycle time. 

CEi Controlled Data Retention Mode (1) 



CE2 Controlled Data Retention Mode (3) 
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TC5565APL-10L, TC5565APL-12L, TC5565APL--15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 


Note 1 : In controlled data retention mode, minimum standby current mode is 
achieved under the condition of CE2^0.2V or CE22 ;Vdd-0.2V. 

2 : If the Vm of CEi is 2.2V in active operation, I^dsi current flows during the 

period that the Vdd voltage is going down from 4.5V to 2.4V. 

3 : In CE2 controlled data retention mode, minimum standby current mode is 

achieved under the condition of CE2^0.2V. 


DEVICE INFORMATION 

The TC5565APL/AFL is an asynchronous RAM using address activated circuit 
thus the internal operation is synchronous. Then once row address change occur, 
the precharge operation is executed by internal pulse generated from row address 
transient. Therefore the peak current flows only after row address change, as 
shown in the following figure. 

This peak current may induce the noise on Vdd/GND lines. Thus the use of about 
O.lpF decoupling capacitor for every device is recommended to eliminate such noise. 


ADDRESSES 


Iddo 

(mA) 



Vdd* &5V 
ViH= &3V 
Vix,= a2v 

Horizontal = lOOns/div 


Pig .TYPICAL CURRENT WAVEFORMS 
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TC5565APL-10L, TC5565APL-12L, TC5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 















TC5565APL-10L, TC5565APL-12L, Te5565APL-15L 
TC5565AFL-10L, TC5565AFL-12L, TC5565AFL-15L 



(450mn) 














32,768 WORDS x 8 BIT STATIC RAM 


DESCRIPTION 


The TC55257BPL is a 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operates from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA/MHz (Typ.) and minimum 
cycle time of 85ns. 

When CE is a logical high, the device is placed in low power standby mode in which standby current 
is 2(jlA typically. The TC55257BPL has two control inputs. Chip enable (CE) allows for device selection 
and data retention control, and an output enable input (OE) provides fast memory access. Thus the 
TC55257BPL is suitable for use in various microprocessor application systems where high speed, low 
power, and battery back up are required. 

The TC55257BPL is offered in both a standard dual-in-line 28 pin plastic package (0.6/0.3 inch 
width) and small-out-line plastic flat package. 


FEATURES 


• Low Power Dissipation • Access Time 

27.5mW / MHz (Typ.) Operating 

• Standby Current 

lOOpA (Max.) : 

TC55257 BPL.85 / BFL-85 / BSPL-85 
BPL-10 / BFL-10 / BSPL-10 

• 5V Single Power Supply 

• Power Down Feature: 



TC55257BPL-85 

TC55257BFL-85 

TC55257BSPL-85 

TC55257BPL-10 

TC55257BFL-10 

TC55257B5PI-10 

Access Time (max.) 

85ns 

lOOns 

Chip Enable Access 

Time (max.) 

85ns 

100ns 

Output Enable Time 
(Max.) 

45ns 

50ns 


• Data retention Supply Voltage: • Directly TTL Compatible: All Inputs and Outputs 

2.0'^5.5V • Plastic DIP, Plastic FP and Plastic Slim Package 

PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 


A14Cl 
A12C2 
A7l3 
A6C4 
A5C5 
A4C6 
A3C7 
A2C8 
A1C9 
AOC 10 
1/01C 11 
1/02 C 12 
1/03 C 13 
GND[ 14 



PIN NAMES 


A0~A14 

Address Inputs 

fVW 

Read/Write Control Input 

(5E 

Output Enable Input 


Chip Enable input 

o 

T 

6 

00 

Data Input/Output 

Vdd 

Power (+ 5V) 

GND 

Ground 
























































TC55257BPL-85, TC55257BPL-10 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL-85, TC55257BSPL-10 


OPERATION MODE 


OPERATION MODE 



R/W 

1/01-1/08 

POWER 

Read 

L 

L 

H. 

Dout 

ipoo 

Write 

L 

* 

L 

Din 

loDO 

Output Deselect 

L 

H 

H 

HIgh-Z 

looo 

Standby 

H 

* 

* 

High-Z 

Idos 


♦: HorL 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

Vqd 

Power Supply Voltage 

-0.3-7.0 

V 

V|N 

Input Voltage 

-0.3*-7.0 

V 

V|/o 

Input and Output Voltage 

-0.5*-Vdo + 0.5 

V 

Po 

Power Dissipation 

1.0/0.8/0.6** 

W 

Tsolder 

Soldering Temperature 

260*10 

•C*sec 

Tstrg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

0-70 

•c 


*) —S.OV at pulse width 50ns 
♦*) O.Ginch l.OW, O.Sinch 0.8W, 0.45inch 0.6W 


D.C RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

‘ - 

Voo + 0.3 

V 

VlL 

Input Low Voltage 

-0.3* 

- 

0.8 

V 

VOH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


*) -3.0V at pulse width 60ns 
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TC55257BPL-85, TC55257BPL-10 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL-85, TC55257BSPL-10 


D.C. and OPERATING CHARACTERISTICS ga = 0~70'C, VpD = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNITS 

IlL 

input Leakage Current 

V|N = 0 ~ Voo 

- 

- 

±1.0 

jiA 

•oh 

Output High Current 

VoH = 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

VoL « 0.4V 

mm 

- 

- 

mA 

•lo 

Output Leakage Current 

CE « ViH or RW « V|L or I5 P«Vih 

VoUT « 0 VoD 

m 

■ 

±1.0 

pA 

■ 

Operating Current 

a V|t 

m/ a V,H 

Other Input a V|h /V|l 
•out * OmA 

{SSSDSIIIIIIIIIl^ 

- 

10 

■■ 

mA 

tcycl«* 

Min. cycle 

■ 

■ 

70 

>0002 

U a 0.2V 

R/W a Voo - 0.2V 

Other Input 

a VoD - 0.2V/0.2V 

•out * OmA 

E^SBESmil 


5 

- 

mA 

Min. cycle 

1 

1 

60 

•oDSt 

Standby Current 

ZE a V|H 

- 

- 

3 

mA 

•00S2 

Standby Current 

ZE •Voo- P.2V 

Vdd = 2,0V-5.5V 

Taa0-70*C 

■ 

2 

100 

pA 


CAPACITANCE (Ta = 25°C, f=1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

input Capacitance 

ViNaGND 

10 

PF 

CouT 

Output Capacitance 

Vout“GNI^ 

10 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 








































































TC55257BPL-85, TC55257BPL~10 
TC55257BFL--85, TC55257BFL-10 
TC55257BSPL~85, TC55257BSPL-10 


A.C. CHARACTERISTICS (Ta = 0-70"Q VpD = 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55257BPL-85 

TC55257BFL-85 

TC55257BSPL-85 

TC55257BPL-10 

TC55257BFL-10 

TC55257BSPL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

85 

- 

100 

- 

ns 

tACC 

Address Access Time 


85 

- 

100 

tco 

CE Access Time 

- 

85 

- 

100 

tOE 

Output Enable to Output in Valid 

- 

45 

- 

50 

tCOE 

Chip Enable to Output in Low 

10 

- 

10 

- 

tOEE 

Output Enable to Output in 

Low-Z 

5 

- 

5 

- 

too 

Chip Enable to Output in 

High-Z 

- 

30 

- 

50 

toDO 

Output Enable to Output in High-Z 

- 

30 


40 

tOH 

Output Data Hold Time 

10 

- 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55257BPL-85 

TC55257BFL-85 

TC55257BSPL-85 

TC55257BPL-10 

TC55257BFL-10 

TC55257BSPL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

85 

- 

100 

- 

ns 

twp 

Write Pulse Width 

60 

- 

70 

- 

tew 

Chip Selection to End of Write 

65 

- 

90 

- 

tAS 

Address Set up Time 

0 

- 

0 

- 

twR 

Write Recovery Time 

5 

- 

5 

- 

toDW 

R/W to Output High-Z 

- 

30 

- 

50 

tOEW 

R/W to Output Low-Z 

5 

- 

5 

- 

tos 

Data Set up Time 

40 

- 

40 

- 

tOH 

Data Hold Time 

0 

- 

0 

- 


A.C. TEST CONDITIONS 


Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 

tr,tf 


lOOpF+lTTLGate 
0.6V, 2.4V 
0.8V. 2.2V 
0.8V, 2.2V 
5ns 
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TC55257BPL-85, TC55257BPL-10 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL-85, TC55257BSPL-10 

TIMING WAVEFROMS 
READ CYCLE (» 
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TC55257BPL-85, TC55257BPL-10 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL-85, TC55257BSPL-10 


WRITE CYCLE 2 (CE Controlled Write) 


iwc 



Note: l.R/W is High for read cycle. 

2. Assuming that low transition occurs coincident with or after B/W Low transition, 

Outputs remain a high impedance state. 

3. Assuming that Cl? High transition occurs coincident with or prior to R/W High transition, 
Outputs remain a high impedance state. 

4. Assuming that C]E is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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TC55257BPL-85, TC55257BPL-10 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL-85, TC55257BSPL-10 


DATA RETENTION CHARACTERISTICS (Ta = 0~70'’C) 



Note (1): Read Cycle Time. 



Note (2): If the Vjjj of CE is 2.2V in operation, Iddsi current flows during the period that 
the Vdd voltage is going down from 4.5V to 2.4V. 
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TC55257BPL-85, TC55257BPL-10 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL-85, TC55257BSPL-10 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
















TC55257BPL-85, TC55257BPL-10 
TC55257BFL-85, TC55257BFL-10 
TC55257BSPL-85, TC55257BSPL-10 


OUTLINE DRAWINGS (SOP28 - P - 450) 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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TC55257BPL-85, TC55257BPL-10 
TC55257BFL-85, TC65257BFL-10 
TC55257BSPL-85, TC55257BSPL-10 


OUTLINE DRAWINGS (D1P28 - P - 300B) 

UNIT; mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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32,768 WORDS X 8 BIT STATIC RAM 


DESCRIPTION 

The TC55257BPL is a 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operates from a single 5V supply Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA/MHz (Typ.) and minimum 
cycle time of 85ns. 

When CE is a logical high, the device is placed in low power standby mode in which standby current 
is 2|xA at room temperature. The TC55257BPL has two control inputs. Cl^ enable (CE) allows for 
device selection and data retention control, and an output enable input (OE) provides fast memory 
access. Thus the TC55257BPL is suitable for use in various microprocessor application systems where 
high speed, low power, and battery back up are required. 

The TC55257BPL is offered in both standard dual-in-line 28 pin 0.6 and 0.3 inch width plastic 
packages. The TC55257BFL is offered in a 28 pin 450 mil small outline plastic flat package. 


FEATURES 


• Low Power Dissipation 
27.5mW / MHz (Typ.) Operating 

• Standby Current' 

2pA at Ta = 25^0(Max.): 

TC55257 BPL-85L/BFL-85L/BSPL.85L 
BPL-IOL / BFL-IOL / BSPL-IOL 

• 5V Single Power Supply 

• Power Down Feature: CE 


• Access Time 



TC55257BPL-85L 

TC55257BFL-85L 

TC55257BSPL-85L 

TC55257BPL-10L 

TC55257BFL-10L 

TC55257BSPL-10L 

Access Time (max.) 

85ns 

100ns 

i2y9|[||||HE399oH 

85n$ 

100ns 

Output Enable Time 
(Max.) 

45ns 

50ns 


• Data retention Supply Voltage: 

2.0V ~ 6.5V 

PIN CONNECTION (TOP VIEW) 


• Directly TTL Compatible: All Inputs and Outputs 

• Plastic DIP, Plastic FP and Plastic Slim Package 
BLOCK DIAGRAM 



PIN NAMES 


A0-A14 

Address Inputs 

R/W 

Read/Write Control Input 

m 

Output Enable Input 


Chip Enable Input 

o 

T 

o 

09 

Data Input/Output 

VoD 

Power (+ 5V) 

GND 

Ground 





































TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-10L 


OPERATION MODE 


OPERATION MODE 


m 

R/W 

1 / 01 - 1/08 

POWER 

Read 

L 

L 

H 

Dour 

boo 

Write 

L 

* 

L 

Din 

boo 

Output Deselect 

L 

H 

H 

High-Z 

boo 

Standby 

H 

• 

* 

HIgh-Z 

bos 


♦: HorL 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

Voo 

Power Supply Voltage 

-0.3-7.0 

V 

V|N 

Input Voltage 

-0.3*-7.0 

V 

V|/o 

Input and Output Voltage 

-0.5*-Voo + 0.5 

V 

Po 

Power Dissipation 

1.0/0.8/0.6** 

W 

Tsolder 

Soldering Temperature 

260*10 

•C*$ec 

Tstrg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

o 

o 

•c 


*) -- 3.0V at pulse width 50ns 
**) O.einch l.OW, 0.3inch 0.8W. 0.46mch 0.6W 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Voo'^0.3 

V 

V|L 

Input Low Voltage 

-0.3* 

- 

0.8 

V 

Hcmi 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


♦) - 3.0V at pulse width hOns 


B-52 











































































TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-1OL 


D.C. and OPERATING CHARAaERISTICS (Ta = 0~70*C, Vdd = 5V+10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNITS 

IlL 

Input Leakage Current 

V|N«0-VoD 

- 

- 

±1.0 

pA 

•oh 


VoH « 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

VoL » 0.4V 

mm 

- 

- 

mA 

•lo 

Output Leakage Current 

s V|H or R/W V|i. or 0£ b V|h 

VouT * 0 Voo 

■ 

■ 

±1.0 

pA 

•ddoi 

Operating Current 

CP » V|L 

R/W a V,H 

Other Input « V|h / V|l 
•out = 0mA 

^ycle® 

- 

10 

- 

mA 

tcycl«» 

Min. cycle 

■ 

■ 

70 

•dD02 

CP» 0.2V 

RA/V a Voo - 0.2V 

Other Input 

a Voo - 0.2V/0.2V 
•out “ 0mA 


- 

5 

- 

mA 

Min. cycle 

1 

1 

60 

•ODSI 

Standby Current 

CP a V|H 

- 

- 

3 

mA 

•dDS2 

Standby Current 

CP - Voo - 0-2V 

Voo * 2.0V-5.5V • 

TaaO-70*C 


. 

30 

pA 

Taa25*C 

H 

- 

2 


CAPACITANCE (Ta = ZS'C, f = IMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

ViNaGNO 

10 

PF 

COUT 

Output Capacitance 

Vout«GND 

10 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55257BPL-85L, TC55257BPL-10L 
Te55257BFL-85L, TC55257BFL^1 OL 
TC55257BSPL~85L, TC55257BSPL-10L 


A.C. CHARACTERISTICS (Ta=:0-70X Vdd = 5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55257BPL-85L 

TC55257BFL-85L 

TC55257BSPL-85L 

TC55257BPL-10L 

TC55257BFL-10L 

TC55257BSPL-10L 

UNIT 

MIN. 

MAX. 

MiN. 

MAX. 

tRC 

Read Cycle Time 

85 

- 

100 

- 

ns 

tACC 

Address Access Time 

- 

85 

« 

100 

tco 

^ Access Time 

- 

85 

- 

100 

tOE 

Output Enable to Output in Valid 

- 

45 

- 

50 

kOE 

Chip Enable to Output in Low 

10 

- 

10 

- 

toEE 

Output Enable to Output in 

Low-Z 

5 

- 

5 

- 

too 

Chip Enable (ZHc) to Output In 

Kigh-Z 

- 

30 

- 

50 

toDO 

Output Enable to Output in High-Z 

- 

30 

- 

40 

tOH 

Output Data Hold Time 

10 

- 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55257BPL-85L 

TC55257BFL-85L 

TC55257BSPL-85L 

TC55257BPL-10L 

TC55257BFL-10L 

TC55257BSPL-10L 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

85 

- 

100 

- 

ns 

twp 

Write Pulse Width 

60 

- 

70 

- 

tew 

Chip Selection to End of Write 

65 

- 

90 

- 

Us 

Address Set up Time 

0 

- 

0 

- 

twR 

Write Recovery Time 

5 

- 

5 

- 

tODW 

R/W to Output High-Z 

- 

30 

- 

50 

tOEW 

R/W to Output Low-Z 

5 

- 

5 

- 

tos 

Data Set up Time 

40 

- 

40 

- 

tOH 

Data Hold Time 

0 

- 

0 

- 


A.C. TEST CONDITIONS 


Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 
tntf 


lOOpP+lTTLGate 
0.6V. 2.4V 
0.8V, 2.2V 
0.8V, 2.2V 
5ns 




























































































TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-10L 















TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-10L 


WRITE CYCLE 2 w (CE Controlled Write) 



Note: l.R/W is High for read cycle. 

2. Assuming that CE low transition occurs coincident with or after R/W Low transition, 
Outputs remain a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to R/W High transition, 
Outputs remain a high impedance state. 

4. Assuming that CE is High for Write Cycle, Outputs are in high impedance state 
during this period. 
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TC55257BPL-85L, TC55257BPL-1OL 
TC55257BFL-85L, TC55257BFL-1OL 
TC55257BSPL-85L, TC55257BSPL-1 OL 


DATA RETENTION CHARACTERISTICS (Ta = 0~70“C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

VoH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

l00S2 

Standby Supply 

Current 

Vdh = 3.0V 

- 

- 

20 

pA 

Vdh = 5.5V 

- 

- 

30 

kOR 

Chip Oeseieaion to Data Retention 
Mode 

0 

- 

- 

pS 

tR 

Recovery Time 

kc(i) 

- 

- 


Note(l): Read Cycle Time. 


CE Controlled Data Retention Mode 



Note (2): If the Vjh of CE is 2.2V in active operation, Iddsi current flows during the period that 
the Vdd voltage is going down from 4.5V to 2.4V. 
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TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-1OL 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 


















TC55257BPL-85L, TC55257BPL-1OL 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-10L 
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TC55257BPL-85L, TC55257BPL-10L 
TC55257BFL-85L, TC55257BFL-10L 
TC55257BSPL-85L, TC55257BSPL-10L 


OUTLINE DRAWINGS (DIP28-P-300B) 

UNIT: mm 



Note: Package width and length do not include mold p rotrasion, allowable mold protrusion is 
0.15mm. 
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32,768 WORDS X 8 BIT STATIC RAM 


PRELIMINARY 


DESCRIPTION 

The TC55257BPI is 262,144 bit static random access memory organized as 32,768 words by 8 bits 
using CMOS technology, and operated from a single 5V supply. Advanced circuit techniques provide 
both high speed and low power features with an operating current of 5mA/MHz (Typ.) and maximum 
access time of 100ns. When CE is a logical high, the device is placed in low power standby mode in 
which standby current is 2(xA at room temperature. 

The TC55257BPI has two control inputs. Chip enable (CE) allows for device selection and data retention 
control, and an output enable input (OE) provides fast memory access. Thus the TC55257BPI is suitable 
for use in various microprocessor application systems where high speed, low power, and battery back up 
are required. The TC55257BPI is guaranteed for a - 40 ~ 85°C operating temperature range suitable 
for use in wide operating temperature systems. 

The TC55257BPI is offered in both standard dual-in-line 28 pin 0.6 and 0.3 inch width plastic 
packages. The TC55257BFI is offered in a 28 pin 450 mil small outline plastic flat package. 


FEATURES 


• Low Power Dissipation 
27.5mW/MHz (IVP*) Operating 

• Standby Current v 

2pA at Ta = 25*0 (Max.) : 
TC55257BPI-10L / BFI-IOL / BSPI-IOL 

• 5V Single Power Supply 

• Power Down Feature : CE 


• Data retention Supply Voltage : 

2.0V-5.6V 

• Wide Operating Temperature : 

~40 - 86®C 


PIN CONNECTION (TOP VIEW) 



PIN NAMES 


AO-AU 

Address Inputs 

R/W 

Read/Write Control Input 


Output Enable Input 

U 

Chip Enable Input 

1/01-1/08 

Data Input/Output 

VoD 

Power (+ 5V) 

GND 

Ground 


• Access Time 



TC55i57BPI-10L 

TC55257BFI-10L 

TC55257BSPI-10L 

Access Time (max.) 

100ns 

Chip Enable Access Time (max.) 

100ns 

Output Enable Time (Max.) 

50ns 


• Directly TTL Compatible: All Inputs and Outputs 

• Plastic DIP, Plastic FP and Plastic Slim Package 
DIP, Plastic FP and Plastic Slim Package 


BLOCK DIAGRAM 



































TC55257BPI-1OL, TC55257BFI-1OL 
TC55257BSPI-10L 


OPERATION MODE 


OPERATION MODE 


m 

IVW 

1/01-1/08 

POWER 

Read 

L 

1 

H 

Dour 

lODO 

Write 

1 

* 

L 

Din 

boo 

Output Deselect 

1 

H 

H 

High-Z 

boo 

Standby 

H 

* 

* 

High-Z 

bos 


*: HorL 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

Vdd 

Power Supply Voltage 

-0.3-7.0 

V 

V|N 

Input Voltage 

llllllllllll^^ 

V 

V,/o 

Input and Output Voltage 

-0.5*-Vdo + 0.5 

V 

Po 

Power Dissipation 

1.0/0.8/0.6** 

W 

Tsolder 

Soldering Temperature 

260-10 

•C-sec 

Tstrg 

Storage Temperature 

-55-150 

•c 

Topr 

Operating Temperature 

-40-85 

•c 


*) - 3.0V at pulse width 50ns 
**) O.Oinch l.OW, O.Sinch 0.8W. 0.45inch 0.6W 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Voo 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.4 

- 

Vdd + 0.3 

V 

V|L 

Input Low Voltage 

-0.3* 

- 

0.6 

V 

VOH 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


♦) - 3.0V at pulse width 50ns 
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TC55257BPI-10L, TC55257BFI-1OL 

TC55257BSPI-10L 


D.C. and OPERATING CHARACTERISTICS (Ta = -40~85“C, Vdd = 5V+10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNITS 

warn 

Input Leakage Current 

V|N = 0*^ Vqo 

- 

- 

±1.0 

liA 

•oh 

Output High Current 

VoH « 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

VoL = 0.4V 

mm 

- 

- 

mA 

•lo 

Output Leakage Current 

C? s V|H or R/W s V|L or tJEs V|h 

VouT = 0 ~ VoD 

m 

D 

±1.0 

pA 

•ddoi 

Operating Current 

^ X V|L 
m/ X V|H 

Other Input x V|h / Vh, 
•out = 0mA 

EKBOSlHi 

- 

10 

- 

mA 

^cl« = 

Min. cyde 

■ 

■ 

70 

•dD02 

0.2V 

RAA/ X Vdd - 0,2V 

Other Input 

X Vdd - 0.2V/0.2V 
•out “ 0mA 

ISfSSEBSIIIIIIIIIIII 


5 

- 

mA 

tcycl* = 

Min. cyde 

1 

1 

60 

•ddsi 

Standby Current 

SI 

it 

< 

X 

- 

- 

3 

mA 

•dDS2 

Standby Current 

CE - Vdd - 0.2V 

Vdd = 2.0V~S.5V 

Tax -40-85*C 

• 


50 

pA 

Tax25*C 

- 

- 

2 


CAPACITANCE (Ta = 25'’C, f=1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

VinxGND 

10 

PF 

Q)ut 

Output Capacitance 

Vout = GND 

10 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55257BPI-10L, TG55257BFI-10L 
TC55257BSPI-10L 


AX. CHARACTERISTICS (Ta= -40-85X, Vdd = 5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55257BPI-10L 

TC55257BFI-10L 

TC55257BSPI-10L 

UNIT 

MIN. 

MAX. 

tRC 

Read Cycle Time 

100 

- 

ns 

tACC 

Address Access Time 

- 

100 

ko 

Access Time 

- 

100 

toE 

Output Enable to Output in Valid 

- 

50 

tcOE 

Chip Enable to Output in Low 

5 

- 

tOEE 

Output Enable to Output in Low-Z 

0 

- 

too 

Chip Enable to Output in High-Z 

- 

50 

toDO 

Output Enable to Output in High-Z 

- 

40 

tOH 

dutput Data Hold Time 

10 

- 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55257BP1-10L 

TC55257BFI-10L 

TC55257BSPI-10L 

UNIT 

MIN. 

MAX. 

twc 

Write Cycle Time 

100 

- 

ns 

twp 

Write Pulse Width 

70 


tew 

Chip Selection to End of Write 

90 

- 

tAS 

Address Set up Time 

0 

- 

twR 

Write Recovery Time 

5 

- 

toDW 

R/W to Output High-Z 

- 

50 

tOEW 

R/W to Output LoW'Z 

0 


tos 

Data Set up Time 

40 

- 

toH 

Data Hold Time 

0 

- 


A.C. TEST CONDITIONS 


Output Load 
Input Pulse Level 
Timing Measurement 
Reference Level 

tr,tf 


lOOpP+lTTLGate 
0.4V, 2.6V 
0.6V, 2,4V 
0.8V, 2,2V 
5ns 







































































TC55257BPI-10L, TC55257BFI-1OL 

TC55257BSPI-10L 


TIMING WAVEFROMS 
READ CYCLE (» 
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TC55257BPI-10L, TC55257BFI-1OL 
TC55257BSPI-10L 


WRITE CYCLE 2 (4) (CE Controlled Write) 


Din 



Note: 1. E/W is High’ for read cycle. 

2. Assuming that low transition occurs coincident with or after BAV Low transition, 

Outputs remain a high impedance state. 

3. Assuming that High transition occurs coincident with or prior to H/W High transition, 
Outputs remain a high impedance state. 

4. Assuming that 0^ is High for Write Cycle, Outputs are in high impedance state 
during this period. 


B-66 




TC55257BPI-10L, TC55257BFI-1OL 

TC55257BSPI-10L 


DATA RETENTION CHARACTERISTICS (Ta= -40~85‘’C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2.0 

BS 

5.5 

V 

t00S2 

Standby Supply 

Current 

Vdh = 3.0V 

- 


30 

pA 

Vdh = 5.5V 

- 

- 

50 

tCDR 

Chip Deselection to Data Retention 
Mode 

0 

- 

- 


tR 

Recovery Time 

^RCO) 

- 

- 


Note (1): Read Cycle Time. 


CE Controlled Data Retention Mode 



Note (2): If the Vjh of CE is 2.4V in active operation, Iqdsi current flows during the period that 
the Vdd voltage is going down from 4.5V to 2.4V. 
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TG55257BPI-10L, TC55257BFI-10L 
TC55257BSPI-10L 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
















TC55257BPI-10L, TC55257BFI-10L 

TC55257BSPI-10L 


OUTLINE DRAWINGS (SOP28 - P - 450) 


UNIT: mm 



Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 















TC55257BPI-10L, TC55257BFI-10L 
TC55257BSPI-10L 


OUTLINE DRAWINGS (DIP28 - P - 300B) 

UNIT; mm 



Note: Package width and length do not include mold p rotrusion, allowable mold protrusion is 
0.15mm. 
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32,768 WORDS x 8 BIT STATIC RAM 


PRELIMINARY 


DESCRIPTION 

The TC551001PL/FL is a 1,048,576 bit static random access memory organized as 131,072 words by 8 
bits using CMOS technology, and operates from a single 5V power supply Advanced circuit techniques 
provide both high speed and low power featu res with an operating current of 5mA/MHz (Typ.) and 
minimum cycle time of 85/lOOns. When CEl is a logical high, or CE2 is a logical low, the device is 
placed in low power standby mode in which stand by current is 2|jlA typically. The TC551001PL/FL has 
three control inputs. Chip enable inputs (CE1,CE2) allow for device selection and data retention 
control, and an output enable input (OE) provides fast memory access. Thus the TC551001PL/FL is 
suitable for use in various microprocessor application systems where high speed, low power, and battery 
back up are required. 

The TC551001PL is offered in a dual-in-line standard 32 pin 600 mil plastic package. The TC551001FL 
is offered in a 32 pin 525 mil small-outline plastic flat package. 


FEATURES 

• Low Power Dissipation 

27.5mW/MHz (Typ.) 

• Standby Current: 100pA(Max.) 

• 5V Single Power Sup ply 

• Power Down Feature: CEl, CE2 

• Data retention Supply Voltage : 2.0 5.5V 

• Directly TTL Compatible: All Inputs and Outputs 

• Plastic DIP, Plastic Flat Package 



PIN CONNECTION (TOP VIEW) BLOCK DIAGRAM 




r 

L 







TC551001PL--85, TC551001 PL-10 
TC551001FL-85, TC551001FL-10 


OPERATION MODE 


OPERATION MODE 

m 

CE2 


R/W 

1/01 -1/08 

POWER 

Read 

L 

H 

L 

H 

Dqut 

lODO 

Write 

L 

H 

* 

L 

Din 

Iddo 

Output Deselect 

L 

H 

H 

H 

High-Z 

Iddo 

Standby 

H 

* 

* 

« 

High-Z 

loos 

* 

L 

* 

* 

High-Z 

lODS 


*: H or L 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNITS 

VoD 

Power Supply Voltage 

-0.3-7.0 

V 

ViN 

Input Voltage 

mmaam 

V 

Vi/o 

Input and Output Voltage 

-0.5-Vod'+ 0.5 

V 

Po 

Power Dissipation 

1.0/0.6** 

W 

Tsolder 

Soldering Temperature 

260-10 

*C- sec 

Tstrg. 

Storage Temperature 

-55-150 

•c 

Topr. 

Operating Temperature 

0-70 

•c 


*: —3.0V at pulse width 50ns MAX. 

SOP 

D.C. RECOMMENDED OPERATING CONDITIONS. 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

V|H 

Input High Voltage 

2.2 

- 

Vdo 0.3 

VlL 

Input Low Voltage 

-0.3* 

- 

0.8 

VOH 

Data Retention Supply Voltage 

2.0 

- 

5.5 


*: -3.0V at pulse width 50ns MAX. 
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TC551001 PL-85, TC551001 PL-10 
TC551001FL-85, TC551001FL-10 


D.C. and OPERATING CHARACTERISTICS (Ta = 0~70°C, Vdd= 5V + 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

llL 

Input Leakage Current 

V|N= O-'Voo 

- 

- 

±1.0 

pA 

•oh 

Output High Current 

VoH = 2.4V 

-1.0 

- 

- 

mA 

•OL 

Output Low Current 

VoL = 0.4V 

mm 

- 

- 

mA 

•lo 

Output Leakage Current 

^ = V|H or CE2 = V|L or 
^ = V|H, VouT = 0 -- Vqo 

- 

■ 

±1.0 

pA 

•ddoi 

Operating Current 

OT" = V,L and CE2 = V|h and R/W =s Vih, 

•out = 0mA 

Other Inputs = V|h/V|l 
tcycie - •^•n. cycle 

1 

1 

80 

mA 


CET = 0.2V and CE2 = Vdd-0.2V 

R/W = Vdd- 0.2V, lour = 0mA 

Other Inputs = Vdd- 0.2V/0.2V 
^cycie - cycle 

■ 

■ 


mA 

•ddsi 

Standby Current 

^ = V,H or CE2 = V,L 

- 


3 

mA 

•0DS2^^^ 

Zn = Vdd- 0.2V or CE2 = 0.2V 

Vdd = 2.0V-5.5V, Ta = 0-70*C 

■ 

B 

100 

pA 


Note;(l) In standby mode with CEI S Vdd— 0.2V, these specification limits are guaranteed under 
the condition of CE2 fe Vdd -0.2V or CE2 S 0.2V. 

CAPACITANCE (Ta = ZS'C, f = 1MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V|N = GND 

10 

PF 

CoUT 

Output Capacitance 

VouT = GND 

10 


Note: This parameter is periodically sampled and is not 100% tested. 

















































TC551001 PL-85, TC551001 PL-10 
TC551001FL-85, TC551001FL-10 


A.C. CHARACTERISTICS (Ta = 0 ~ 70X. Vqd = 5V + 10%) 
Read Cycle 


SYMBOL 

PARAMETER 

TC551001PL-85 

TC551001 FL-85 

TC551001PL-10 

TC551001FL^10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

85 

- 

100 

-« 


tACC 

Address Access Time 

- 

85 

- 

100 


tcoi 

Access Time 

- 

85 

- 

100 


tc 02 

CE2 Access Time 

- 

85 

- 

100 


tOE 

Output Enable to Output in Valid 

- 

45 

- 

50 

ns 

kOE 

Chip Enable (OT”, CE2) to Output in Low-2 

10 

- 

10 

- 


kEE 

Output Enable to Output in Low-Z 

0 

- 

0 

- 


too 

Chip Enable (CET, CE2) to Output in High-Z 

- 

30 

- 

35 


toDO 

Output Enable to Output In High-Z 

- 

30 

- 

35 


kh 

Output Data Hold Time 

10 

- 

10 

- 



Write Cycle 


SYMBOL 

PARAMETER 

TC551001PL-85 

TC551001 FL-85 

TC551001PL-10 

TC551001FL-10 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

85 

- 

100 

- 

ns 

twp 

Write Pulse Width 

60 

- 

60 

- 

lew 

Chip Selection to End of Write 

75 

- 

80 

- 

Ias 

Address Set up Time 

0 

- 

0 

- 

IWR 

Write Recovery Time 

0 

- 

0 

- 

kow 

R/Wto Output in High-Z 

- 

30 

- 

35 

kEW 

R/W to Output in Low-Z 

0 

- 

0 

- 

Ids 

Data Set up Time 

35 

- 

40 

- 

tOH 

Data Hold Time 

0 

- 

0 

- 


A.C.TESTCONDIONS 


• 

Output Load 

lOOpF+lTTLGate 

• 

Input Pulse Level 

0.6V, 2.4V 

• 

Timing Measurement Vin 

0.8V, 2.2V 


Reference Level Vqut 

0.8V, 2.2V 

• 

tr, tf 

5ns 


B-74 


























































































TIMING WAVEFROMS 


READ CYCLE (1) 


:551001 PL-85, TC551001 PL-10 


:551001FL-85, TC551001FL-10 









TC55100t PL-85, TC551001PL-10 
TC551001FL-85, TC551001FL-10 



WRITE CYCLE 3 (CE2 Controlled Write) 

I twc 
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TC551001 PL-85, TC551001 PL-10 
TC551001FL-85, TC551001FL-10 


NOTE: 

(1) RAV is High for Read Cycle. 

(2) Assuming that CET Low transition or CE2 High transition occurs coincident with or after R/W 
Low transition, Outputs remain in a high impedance state. 

(3) Assuming that CEI High transition or CE2 Low transition occurs coincident with or prior to 
R/W High transition, outputs remain in a high impedance state. 

(4) Assuming that OE is High for Write Cycle, Outputs are in high impedance state during this 
period. 


DATA RETENTION CHARACTERISTICS (Ta = 0 - 70 °C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdh 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 

•dds2 

Standby Current 

VoD = 3.0V 

- 

- 

50 

pA 

VoD = 5.5V 

- 

- 

100 

tCDR 

Chip Deselection to Data Retention Mode 

0 

- 

- 

nS 

tR 

Recovery Time 

5 

- 

- 

mS 

























TC551001 PL-85, TC551001 PL-10 
TC551001FL-85, TC551001FL-10 


CE2 Controlled Data Retention Mode ( 3) 



GNO 


NOTE: 

(1) In CEI controlled data retention mode, minmum standby current mode is achieved 
under the condition of CE2 ^ 0.2V or CE2 ^ Vdd — 0.2V. 

(2) If the VjH of CEI is 2.2V in active operation, during the period that the V^j) voltage is 
going down from 4.5V to 2.4V, Iddsi current flows. 

(3) In CE2 controlled data retention mode, minimum standby current mode is achieved 
under the condition of CE2 ^ 0.2V. 
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TC551001 PL-85, TC551001 PL-10 
TC551001FL-85, TC551001FL-10 


OUTLINE DRAWING (DIP32 - P-600) 

UNIT : mm 



Note: Package width and length do not include mold protrusion. Allowable mold protrusion 
is 0.15mm. 




TC551001 PL-85, TC551001 PL-10 
TC551001FL-85, TC551001FL-10 



0.8 ± 0.2 


Note: Package width and length do not include mold protrusion. Allowable mold protrusion 


is 0.15mm. 
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65,536 WORD x 1 BIT CMOS STATIC RAM 


IDESCRIPTION] 

The TC5561P/J is a 65,536 bit high speed static random access memory organized as 65,536 
words by 1 bit using CMOS technology, and operates from a single 5-volt supply Toshiba’s high 
performance device technology provides both high speed and low power features with a maximum 
access time of 45ns/55ns/70ns and maximum operating current of 100mA at minimum cycle time. 
The TC5561P/J also features an automatic stand-by mode. When deselected by Chip Enable (CE), the 
operating current is reduced from 100mA to SmA. The TC5561P/J is suitable for use in main 
memory of high speed computer and pattern memory, where high speed/low power/high density are 
required. The TC5561P is offered in a pin plastic DIP with 300 mil width for high density 
assembly and the TC5561J is offered in a 24 pin plastic SOJ with 300 mil width for high density 
surface assembly. 

The TC5561P/J is fabricated with ion implanted CMOS silicon gate MOS technology for high 
performance and high reliability. 


IfeaturesI 

• Fast access time: TC5561P/J-45 45ns(MAX.) 

TC5561P/J-55 55ns(MAX.) 
TC5561P/J-70 70ns(MAX.) 

• Low power dissipation: Operation 100mA(MAX.) 

Standby 2mA(MAX.) 


I PIN connectI^ 

TC5561P 
(TOP VIEW) 


TC5561J 
(TOP VIEW) 


5V single power supply 
Fully static operation 

Directly TTL compatible; 

All Inputs and Output 

I/O separate 
Package: 


AOdi 


All 2 
A2 [ 3 
A3 c 4 
A4 I 5 
A5 [ 6 
A6 I 7 
A7[8 
DOUT[9 
Wl 10 
0ND[ 11 


3 Vdd 

21 3 A15 
20 ] A14 
19 3 A13 
IB 3 A12 
17 3 All 
16 3 AlO 
16 3 A9 
14 3 A8 
13 1 DIN 
12 1 ^ 


(DIP) 


J-O- 

Aoc r 

AlC 2 
A2C 3 
A3 [ 4 
A4 [ 5 
A5t 6 
N.C.C 7 
A6l 8 
A7C 9 
DOUT C 10 

lra[ 11 

ONDI 12 


24 3 Vj)D 
23 3 A15 
22 3 A14 
21 3A13 
20 3 A12 
19 3 N.C. 
18 1 All 
17 3 AlO 
16 3 A9 


22 Pin plastic 300 mil DIP 
; TC5561P 

24 Pin plastic 300 mil SOJ 
: TC5561J 


I BLOCK diagram] 


15 P A8 


3 DIN 
3 CE 


(SOJ) 


IPIN NAMESi 


AO 'V'AIS 

Address Inputs 

Din 

Data Input 

DoUT 

Data Output 

Cl 

Chip Enable Input 

w 

Write Enable Input 

Vdd 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


bEo- 


Wo- 



H{J>—ODquT 


^IN 


tto 


C-1 










TC5561P/J^5, TC5561P/J-55 
TC5561P/J-70 


MAXIMUM R 

ATINGSl 



SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.3 'v^y.O 

V 


Input Voltage 

-2.0'v7.0 

V 

^OUT 

Output Voltage 

-0.5 'x^Vpp+O.S 

V 


Power Dissipation 

650 

mW 

"^solder 

Soldering Temperature 

260 . 10 

®C . sec 

'^stg 

Storage Temperature 

-65 ^150 

®C 

Topr 

Operating Temperature 

0'\^70 

®C 


D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL 



PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Power Supply Voltage 

■B 

5.0 

5.5 

V 

Input High Voltage 

2.2 

- 

Vdd+0.3 

V 

Input Low Voltage 

-0.3 1 

- 

0.8 

V 

Data Retention Supply Voltage 

2.0 

- 

5.5 

V 


D.C. and OPERATING CHARACTERISTICS 


SYMBOL 


(Ta=0 ^ 70®C, Vdd=5V±10%) 



PARAMETER 

TEST CONDITION 

Input Leakage Current 

Vjj^=0 ^Vj)£) 

Output High Current 

Voh=2.4V 

Output Low Current 

Vol=0.4V 

Output Leakage Current 

Ci:=Viu or WE=Vjl 

Vqut'O '^Vdd 

Operating Current 

Vdd=5.5V, tcycXe*Min cycle 
CE=Vil 

Other Input=Viji/ViL 

Standby Current 

CI-=ViH 

CE’=Vdd-0.2V 


MIN. TYP. MAX. UNIT 



CAPACITANCEI (Ta=25"C) 


SYMBOL 


PARAMETER 


^IN I Input Capacitance 


Output Capacitance 


TEST CONDITION 


Vin»GND 


VoUT**^^!^ 



Note: This parameter is periodically sampled and is not 100% tested. 
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TC5561P/J-45, TC5561P/J-55 

TC5561P/J-70 


A.C. CHARACTERISTICS 


(Ta=0 -v- TO'C, Viid=5V+10%) 


Read cycle 


SYMBOL 

PARAMETER 

TC5561P-45 

TC5561J-45 

TC5561P-55 

TC5561J-55 

TC5561P-70 

TC5561J-70 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Read Cycle Time 

45 


55 

- 

70 

- 

ns 

QQI 

Address Access Time 

- 

45 

- 

55 

- 

70 

ns 

BQIII 

Chip Enable Access Time 

- 

45 

- 

55 

- 

70 

ns 

•^COE 

Chip Enable to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tcOD 

Chip Enable to Output in High-Z 

- 

15 

- 

15 

- 

15 

ns 

mm 

Output Data Hold Time 

5 

- 

5 

- 

5 

- 

ns 


Write cycle 


SYMBOL 

PARAMETER 

TC5561P-45 

TC5561J-45 

TC5561P-55 

TC5561J-55 

TC5561P-70 

TC5561J-70 

UNIT 



MIN. 

MAX. 

MIN. 

MAX. 


Write Cycle Time 

45 

- 

55 

- 

70 

- 

ns 


Write Pulse Width 

30 

- 

35 

- 

35 

- 

ns 


Chip Enable to End of Write 

30 

- 

35 

- 

35 

- 

ns 


Address Set up Time 

0 

- 

0 

- 

0 

- 

ns 

•^WR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

*^0DW 

WE to Output High-Z 

- 

15 

- 

15 

- 

15 

ns 

*^0EW 

UE to Output Low-Z 

0 

- 

0 

- 

0 

- 

ns 

•^DS 

Data Set up Time 

25 

- 

25 

- 

30 

- 

ns 

tDH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

ns 



A.C. TEST CONDITIONS 

Input Pulse Levels 

0.6V, 2.4V 

Input Rise and Fall Time 

5ns 

Input and Output Timing 
Reference Levels 

1.5V 

Output Load 

See Fig. 1 


Fig.l Output Load 
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TC5561P/J-45, TC5561P/J-55 
TC5561P/J-70 


ItIMING WAVEFORMS! 



two 


Addresses ^ 

c. ... 

(-- 


1 ^wp 




WE 


CE 




xmmm 


topw 


-4 


_^cw 


I>OUT 


02 ) 


_?DS 


7//////////////m. 


^OEW 




m 


X 


DATA IN 
STABLE 


X 


WRITE CYCLE 2 Controlled Write) 


Addresses y 

( .—. ^ 

/- 

_ 


1 ^AW 1 

1 twp 

1 ^WR 

■■■I 

MHBM 




/ 



■■ 

■1 

^cw 


CE ^ 

B 

M 


f 

KB 

■1 


n_ 



-OUT 

^DS 

— ...1 


I^IN 

\/ DATA IN \/ 

A STABLE A 


Note: 1, R/W is High for Read Cycle. 

2. Assuming that CF Low transition occurs coincidently or after WE 
Low transition, outputs remain in a high impedance state. 

3« Assuming that CIT High transition occurs coincidently or prior to 
WE High transition, outputs remain in a high impedance state. 

4. The operating temperature (Ta) is guaranteed with transverse air 
flow exceeding 400 linear feet per minute. 
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TC5561P/J-45, TC5561P/J-55 

TC5561P/J-70 


DATA RETENTION CHARACTERISTICS (Ta=0''-70’’C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 


Data Retention Supply Voltage 

2.0 

- 

5.5 

— 


Standby Supply Current 

Vdd=3.0V 

- 

- 

50 

PA 

Vdd=5.5V 

- 

- 

100 


Chip Deselection to Data Retention Mode 

0 

- 

- 

ns 

tR 

Recovery Time 

TC5561P-45 

45 

- 

- 

ns 

TC5561P-55 

55 

- 

- 

TC5561P-70 

70 

- 

- 



GND 


Uote: 5. If the Vm of CE Is 2.2V in active operation, Iddsi current flows during 
the period that the Vdd voltage is going down from 4.5V to 2.4V. 
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TC5561P/J-45, TC5561P/J-55 
TC5561P/J-70 



Package width and length do not include mold protrusion, allowable 
mold protrusion is 0.15mm, 
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65,536 WORD x 1 BIT CMOS SiATIC RAM 


Idescription I 

The TC5562P/J is a 65,536 "bit high speed static random access memory organized as 65,536 
words Py 1 Pit using CMOS technology, and operates from a single 5-volt supply. Toshiba’s high 
performance device technology provides Poth high speed and low power features with a maximum 
access time of 35ns/45ns and maximum operating current of 100mA at minimum cycle time. The 
TC5562P/J also features an automatic standby mode. When deselected by chip Enable (CB), the 
operating current is reduced from 100mA to 20mA. The TC5562P/J is suitable for use in main 
memory of high speed computer and pattern memory, where high speed/high density are required. 
The TC5562P is offered in a 22 pin plastic DIP with 300 mil width for high density surface 
assembly and the TC5562J is offered in a 24 pin plastic SOJ with 300 mil width for high density 
surface assembly. The TC5562P/J is fabricated with ion implanted CMOS silicon gate MOS 
technology for high performance and high reliability. 


IFEATURESI 

• Fast Access time; 


TC5562P/J-35 35ns(MAX.) 
TC5562P/J-45 45ns(MAX.) 


Low power dissipation; 

Operation lOOmA (MAX.) 
Standby 20inA (MAX.) 


PIN CONNECTION 


TC5562P 
(TOP VIEW) 


TC5562J 
(TOP VIEW) 


A1 


A4 


Cl ^ 

22 

3 

AOC 

"r 

- 

24 3 

C 2 

21 

3 A15 

A1 C 

2 

23 3 

C 3 

20 

3 A14 

A2d 

3 

22 ] 

C 4 

19 

3 A13 

A3i:j 

4 

21 3 

C 5 

18 

3 A12 

A4 C 

5 

20 ] 

C 6 

17 

3 All 

A5 C 

6 

19 1 

C 7 

16 

3 AlO 

N.C. C 

7 

18 ] 

C 8 

15 

3 A9 

A6 C 

8 

17 3 

C 9 

14 

D A8 

A7 C 

9 

16 3 

C 10 

13 

3 Dji^t 

Dour ^ 

10 

15 1 

C n 

12 

3 CT 

WEC 

11 

14 3 

(DIP) 


gndc 

[l2 

13 ] 

y 


I PIN NAMESi 


(SOJ) 


AO A15 

Address Inputs 


Data Input 

Dqut 

Data Output 

CE 

Chip Enable Input 

WE 

Write Enable Input 

vdd 

Power (+5V) 

GND 

Ground 

N.C. 

No Connection 


5V single power supply 

Fully static operation 

Directly TTL compatible: All Inputs 
and Output 

I/O separate 

Package; 22 Pin Plastic 300 mil DIP 


; TC5562P 

24 Pin Plastic 300 mil 
; TC5562J 




SOJ 


BLOCK DIAGRAM 




WE 0~ 



DOUT 


ceo-t—0-1 
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TC5562P/J-35, TC5562P/J-45 



MAXIMUM RATINGS 


SYMBOL 


vdd 




^solder 


ITEM 


Power Supply Voltage 


Input Voltage 


Output Voltage 


Power Dissipation 


Soldering Temperature 


Storage Temperature 


Operating Temperature 



D.C. RECOMMENDED OPERATING CONDITIONS 


SYMBOL PARAMETER 


VpD [Power Supply Voltage_ 


^IH Input High Voltage 


^IL Input Low Voltage 


RATING 


-0.3 'v7.0 


-2.0 'vy.O 


-0.5 'vVdd+0.5 


650 


260 • 10 


-65 ^^150 


0 ^.70 



UNIT 


V 


V 


V 


mW 


• sec 


MAX, 

UNIT 

5.5 

V 

Vdd+0.3 

V 

0.8 

V 


D.C. ELECTRICAL CHARACTERISTICS (Ta=0'v 70'^C, Vj)j3=5V±10%) 


SYMBOL 

PARAMETER 

IlL 

Input Leakage Current 

lOH 

Output High Current 

^OL 

Output Low Current 

ILO 

Output Leakage Current 

Iddo 

Operating Current 

^DDSl 


IdDS2 

Standhy Current 


CAPACITANCEI (Ta=25"C) 


TEST CONDITION 


V0H=2.4V 

Vol=0.4V 


VpD=5.5V, tcycle“Min cycle, 

ce-Vil 

Other Input=ViH/VlL 

Vdd= 5.5V, tcycle='Min cycle 

CE-Vih 

Other Input=ViH/ViL 


CE=Vdd-0.2V 

Other Input Vdd- 0.2V or 0.2V 


MIN. TYP. MAX. UNIT 


ViA 


mA 



SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

Vin=GND 

10 

PF 

COUT 

Output Capacitance 

V0UT=*GND 

10 

PF 


note: This parameter is periodically sampled and is not 100% tested. 
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TC5562P/J-35, TC5562P/J-45 


A. C. characteristics! (Ta=0'\.70'‘C, Vdd=5V±10%) 


READ CYCLE 


S^TIBOL 

PARAMETER 

TC5562P-35 

TC5562J-35 

TC5562P-45 

TC5562J-45 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

>^RC 

Read Cycle Time 

35 

- 

45 

- 

ns 

t^ACC 

Address Access Time 

- 

35 

- 

45 

ns 

tco 

Chip Enable Access Time 


35 

- 

45 

ns 

tCOE 

Chip Enable to Output in Low-Z 

5 

- 

5 

- 

ns 

tCOD 

Chip Enable to Output in Hlgh-Z 

- 

15 

- 

15 

ns 

tOH 

Output Data Hold Time 

5 

- 

5 

- 

ns 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC5562P-35 

TC5562J-35 

TC5562P-45 

TC5562J-45 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

35 


45 

- 

ns 

^wp 

Write Pulse Width 

25 

- 

30 


ns 

rt 

O 

Chip Enable to End of Write 

25 

- 

30 

- 

ns 

tAW 

Address Set up Time 

0 

- 

0 

- 

ns 


! Write Recovery Time 

0 

- 

0 

- 

ns 

tODW 

WE to Output High-Z 

- 

15 

- 

15 

ns 

tOEW 

WE to Output Low-Z 

0 

- 

0 

- 

ns 

'^DS 

Data Set up Time 

20 

- 

25 

- 

ns 


Data Hold Time 

1 0 

- 

0 

- 

ns 


A.C. TEST CONDITIONS 


Input Pulse Levels 

0,6V, 2.4V 

Input Rise and Fall Time 

5ns 

Input and Output Timing 
Reference Levels 

1.5V 

Output Load 

See Fig. 1 



Fig. 1 Output Load 
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TC5562P/J-35, TC5562P/J-45 



WRITE CYCLE 1 (WE Controlled Write) 




Note: 1. WE is High forJRead Cycle. _ 

2. Assuming that CE Low transition occurs coincidently or after VJE Low 
transition, outputs remain in a high impedance state. 

3. Assuming that CE High transition occurs coincidently or prior to 
WE High transition, outputs remain in a high impedance state. 

A. The operating temperature (Ta) is guaranteed with transverse air flow 
exceeding 400 linear feet per minute. 
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TC5562P/J-35, TC5562P/J-45 



Note: Package width and length do not include mold protrusion, 

allowable mold protrusion is O.lSmm. 
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8,192 WORD X 8 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC5588P/J is a 65,536 bit high-speed static random access memory organized as 8,192 
words by 8 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provi des h igh-speed characteristics. The TC5588P/J has low stand¬ 
by power using Chip Enables (CeT/CE 2), and has fast memory accesses using Output Enable 
(OE). The TC5588P/J is suitable for use as cache memory where high speed is required. All 
inputs and outputs are directly TTL compatable. The TC5588P/J is offered in standard 28 
pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time: 

TC5588P/J-15 

TC5588P/J-20 

TC5588P/J-25 

TC5588P/J-35 

• Low power dissipation: 
Operation TC5588P/J-16 

TC5588P/J-20 

TC5588P/J-25 

TC5688P/J-35 

Standby 


15ns (MAX.) 
20ns (MAX.) 
25ns (MAX.) 
35ns (MAX.) 

135mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
1mA (MAX.) 


PIN CONNECTION 

TC5588P 



GNOd 


(DIP) 


TC5588J 



(SOJ) 


PIN NAMES 


A0-A12 

Address inputs 

1/01-1/08 

Data inputs/Outputs 

tlT, CE2 

Chip Enable Inputs 


Write Enable input 


Output Enable Input 

Vdd 

Power (+ 5V) 

GND 

Ground 

N.C 

No Connection 


• 5V single power supply : 6V±10% 

• Fully static operation 

• Directly TTL compatible : All Input and Output 

• Output buffer control : OB 

• Package : 

28 Pin plastic 300 mil DIP : TC5588P 
28 Pin plastic 300 mil SOJ : TC5588J 


BLOCK DIAGRAM 
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TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 



MAXIMUM RATINGS 


SYMBOL 


Power Supply Voltage 


Input Voltage 



VOUT 

Output Voltage 

-0.5-Vdd + 0.5 

Pd 

Power Dissipation 

1.0 

Tsolder 

Soldering Temperature'Time 

260*10 

Tstrg 

Storage Temperature 

-65-150 

Topr 

Operating Temperature 

-10-85 


DC RECOMMENDED OPERATING CONDITIONS (Ta = O^lOX) 



SYMBOL 

PARAMETER 

Vdd 

Power Supply Voltage 

VlH 

Input High Voltage 

ViL 

Input Low Voltage 


MAX. 

UNIT 

5.5 

V 

Vod + 0.5 

V 

0.8 

V 


DC CHARACTERISTICS (Ta = 0'--70X VpD = 5V ± 10%) 



PARAMETER 


Output Low Current 


Output Leakage Current 


Operating Current 


TEST CONDITION 


ViNsO-Voo 


VoH = 2.4V 


Vol = 0.4V 


c1T=V|h or CE2 = V,l or WIsVil 
or OE = Vih, Vout=0'^Vdd 


VoD = 5.5V tcycle = Min cycle 
CET = V|l and CE2 = Vih 
O ther Inputs =:V|HA/|t 
^OUT = 0mA 


Vdd = 5.5V tcycle = Min cycle 

loDs, CIT = V,HOrCE2 = V,i 

_ Standby Current Other Inputs = VihWh. _ 

, . CET = Vdo - 0.2V or CE2 a 0.2V 

Other Inputs = VoD~ 0.2V or 0.2V 


^ : In standby mode with CEl^ Vdd~ 0‘2V, these specification limits are guaranteed under the 
condition of CEl^ Vdd— 0-2V or CE2^0,2V. 

CAPACITANCE** (Ta = 25°C. f= 1.0MHz) 




SYMBOL 

PARAMETER 

TEST CONDITION 

Qn 

Input Capacitance 

V|n = GND 

Cqut 

Output Capacitance 

Vout = GND 



': This parameter is periodically sampled and is not 100% tested. 
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TC5588P/J-15, TC5588P/J--20 
TC5588P/J-25, TC5588P/J--35 


AC CHARACTERISTICS (Ta = O'-y.O^C Vqd = 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC5588P/J-15 

TC5588P/J-20 

TC5588P/J-25 

TC5588P/J-35 

UNIT 

MIN. 

MAX. 



MIN. 



MAX. 

tRC 

Read Cycle Time 

15 

- 

20 

- 

25 


35 

- 

ns 

tACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

tcoi 

CET Access Time 


15 

- 

20 

- 

25 

- 

35 

tC02 

CE2 Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

^OE 

OTAccess Time 

- 

9 

- 

10 

- 

12 

- 

12 

tOH 

Output Data Hold Time From Address 
Change 

5 

■1 

5 

- 

B 

- 

5 

- 

tcOE 

Output Enable Time from tE1 or CE2 

5 

- 

5 

- 

5 

- 

5 

- 

kOD 

Output Disable Time from CEl or CE2 

- 

6 

- 

6 

- 

6 

- 

6 

tOEE 

Output Enable Time fromO? 

0 

- 

0 

- 

0 

- 

Bi 

- 

^ODO 

Output Disable Time fromOE 

- 

5 

- 

5 

- 

5 

- 

5 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

Bi 

- 

■1 

- 

tpD 

Chip Deselection to Power Down 

Time 

D 

15 

m 

20 

- 

25 

B 

35 


WRITE CYCLE 



PARAMETER 

TC5588P/J-15 

TC5588P/J-20 

TC5588P/J-25 

TC5588P/J-35 


SYMBOL 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

UNIT 

twc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 


tew 

Chip Enable to End of Write 

12 

- 

13 

- 

15 

- 

15 

- 


Us 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 


twp 

Write Pulse Width 

12 

- 

13 

- 

15 

- 

15 

- 


Wr 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

fos 

Data Set Up Time 

9 

- 

10 

- 

12 

- 

12 

- 


toH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 


tOEW 

Output Enable Time from Wf 

0 

- 

0 

- 

0 

- 

0 

- 


tODW 

Output Disable Time from WE 

- 

6 

- 

6 


6 

- 

6 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 
Levels 

2.2V/0.8V 

Output Timing Measurement Reference 
Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fig. 1 


I/O gin 
CL = 30pF 


T 

I 



I/O pin 
o—- 

CL = 5pF 


T 

J 


5V 


480n 

255fl 


(FortCOE, tOEE, tCOD, 
tODO, tOEWand tODW) 
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TG5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 





DATA IN STABLE 




TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


WRITE CYCLE 2 (5) (CEl Controlled Write) 



WRITE CYLCE 3 (5) (CE2 Controlled Write) 


ADDRESSES 


WE 


CE2 


CET 


DouT 


Din 
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TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CEl Low transition or CE2 High transition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CEl High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 
Fig. 1. 


(A) tcOEi toEE» toEW . Output Enable Time 

(B) tcOD» toDOi toDW . Output Disable Time 
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TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


OUTLINE DRAWINGS 

Plastic DIP (DIP28-P-300B) 

UNIT: mm 



Note .'Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 




TC5588P/J-15, TC5588P/J-20 
TC5588P/J-25, TC5588P/J-35 


OUTLINE DRAWINGS 

Plastic SOJ (SOJ28-P-300A) 



UNIT: mm 


fO.2 

- 0.02 




Note: Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 


6.8TYP 







8,192 WORD X 9 BIT CMOS STATIC RAM 


DESCRIPTION 


The TC5589P/J is a 73,728 bit high-speed static random access memory organized as 8,192 words by 9 
bits using CMOS technology, and operates from a single 5-volt supply. Toshiba’s advanced CMOS 
circuitry prov ides high-speed characteristics. The TC5589P/J has l ow standby power using Chip 
Enables (CE1/CE2), and has fast memory access using Output Enable (OE). The TC5589P/J is suitable 
for use as cache memory where high speed is required. All inputs and outputs are directly TTL 
compatible. The TC5589P/J is offered in standard 28 pin 300 mil DIP and SOJ packages for high- 
density assembly. 


FEATURES 

• Fast access time: 

TC5589P/J-15 

TC5589P/J-20 

TC5589P/J-25 

TC5589P/J-35 

• Low power dissipation: 


Operation 


Standby 


TC5589P/J-15 

TC5589P/J-20 

TC5589P/J-25 

TC5589P/J-35 


15ns (MAX.) 
20ns (MAX.) 
25ns (MAX.) 
35ns (MAX.) 

135inA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
115mA (MAX.) 
1mA (MAX.) 


PIN CONNECTION 


TC5r89P 


TC5589J 



28 ]Vdp 
273WE 
26]CE2 
3A9 
]A10 
3A11 
]OE 
21 ] A12 
20]CE1 
19 31/09 
18 31/08 
31/07 
16 31/06 
15 31/05 



GNDp 


(DIP) 


(SOJ) 


PIN NAMES 


A0-A12 

Address Inputs 

I/01-1/09 

Data Inputs/Outputs 

m,CE2 

Chip Enable Inputs 

WE 

Write Enable Input 


Output Enable Input 

VoD 

Power (+ 5V) 

GND 

Ground 


t 5V single power supply : 5V±10% 

• Fully static operation 

• Directly TTL compatible : All Input and Output 

• Output buffer control : UB 

• Package : 

28 Pin plastic 300 mil DIP : TC5589P 
28 Pin plastic 300 mil SOJ : TC6589J 


BLOCK DIAGRAM 


A12 


CLOCK 

GENERATOR 


PRECHARGE 

CIRCUIT 


sli 




MEMORY CELL 

Ui 

Q 


ARRAY 

> O 


256x32x9 

O uj 

cc o 


(73.728) 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


MAXIMUM RATINGS 




SYMBOL 

ITEM 

Vdd 

Power Supply Voltage 

V|N 

Input Voltage 

VOUT 

Output Voltage 

Po 

Power Dissipation 

Tsolder 

Soldering Temperature • Time 

Tstrg 

Storage Temperature 

Topr 

Operating Temperature 

DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~ 

SYMBOL 

PARAMETER 

MIN. 

Vdd 

Power Supply Voltage 

4.5 

V|H 

Input High Voltage 

2.2 

ViL 

Input Low Voltage 

-0.5 


RATING 


-0.5-7.0 


-2.0-7.0 


-0.5-Vdd + 0.5 


1.0 


260*10 


-65-150 


-10-85 





DC CHARACTERISTICS (Ta = 0-'70°C, VpD = 5V ± 10%) 


SYMBOL 


PARAMETER 

TEST CONDITION 

Input Leakage Current 

Vin = 0-Vdd 


MAX. 


5.5 


Vod + 0.5 


0.8 


MIN. TYP. MAX. UNITS 


±1 mA 


Iqh 

Output High Current 

>OL 

Output Low Current 

Ilo 

Output Leakage Current 

■ 

Operating Current 

•ddsi 

Standby Current 

•dDS2* 




Vqh = 2.4V __ 

Vol = 0.4V 


CE1 =V|H or CE2 = V|l or WE = Vil 
or OE = V|h# Vout = 0'^Vq[) 


Vqd = 5.5V tcycle = Min cycle 
m = V,L and CE2 = V,h 
Other Inputs = Vih/Vjl 
Iout = 0 *t^A 


In standby mode with CElS Voi)-0.2V, these specification limits are guaranteed under the 
condition of CETS Vdd-0.2V or CE2S0.2V. 


CAPACITANCE ** (Ta = 25°C, f = 1 .OMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V|n = GND 

— 

PF 

CouT 

Output Capacitance 

Vout = C3ND 

■Bi 

PF 


** : This parameter is periodically sampled and is not 100% tested. 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


AC CHARACTERISTICS (Ta = n~7n°r(1). Vdd = 5V± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC5589P/J-15 

TC5589P/J-20 

TC5589P/J-25 

TC5589P/J-35 

UNIT 




MAX. 

MIN. 

MAX. 

MIN. 

MAX. 


Read Cycle Time 

15 

- 

20 



- 

35 

- 

ns 


Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 


CE1 Access Time 

- 


- 


- 

25 

- 

35 

k02 

CE2 Access Time 

- 


- 


- 

25 

- 

35 

tOE 

OE Access Time 


9 

- 

10 

- 

12 

- 

12 

tOH 

Output Data Hold Time From Address 
Change 

■ 


5 

B 

5 

B 

5 

B 

kOE 

Output Enable Time from OT” or CE2 

5 

- 

5 

- 

5 

- 

WBM 

- 

kOD 

Output Disable Time from ^TT or CE2 

- 

6 

- 

6 

- 

6 

- 

6 

kEE 

Output Enable Time fromD¥ 

0 

- 

0 

- 

wm 

- 

BQPI 

- 

koo 

Output Disable Time fromUT 

- 

5 

- 

5 

- 

5 


5 

ku 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

■■ 

- 

ko 

Chip Deselection to Power Down 

Time 

- 

15 

B 

20 

B 

25 

B 

35 


WRITE CYCLE 



PARAMETER 

TC5589P/J-15 


TC5589P/J-25 

TC5589P/J-35 


SYMBOL 

MIN. 

MAX. 



MIN. 

MAX. 

MIN. 

MAX. 

UNIT 

twc 

Write Cycle Time 

15 

- 

20 


25 

- 

35 

- 


tew 

Chip Enable to End of Write 

12 

■1 



15 

- 

15 

- 


tAS 

Address Set Up Time 

0 

B 

0 

- 

0 


0 

- 


twp 

Write Pulse Width 

12 


13 

- 

15 

m 

15 

- 


twR 

Write Recovery Time 

0 

- 

0 

- 

0 

B 

0 

- 

ns 

tos 

Data Set Up Time 

9 

■1 

10 

- 

12 

- 

12 

- 


toH 

Data Hold Time 

0 

■1 

0 

- 

0 

- 

0 

- 


toEW 

Output Enable Time from WE 

0 

- 

0 

- 

0 


0 

- 


tODW 

Output Disable Time fromWE 

- 

6 

- 

6 

- 

■1 

- 

6 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3 ns 

Input Timing Measurement Reference 
Levels 

2.2V/0.8V 

Output Timing Measurement Reference 
Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fig. 1 


I/O gin 
CL = 30pF 


T 

I 



I/O pin 
o—— 

CLsSpF 


T 

J 



(FortCOE,tOEE,tCOD, 
tODO, tOEWand tODW) 




















































































TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 

TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


WRITE CYCLE 2 (5) (CM Controlled Write) 



WRITE CYLCE 3 (5) (CE2 Controlled Write) 


twc 



CE2 

m 

Dqut 

Din 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 

NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CEI Low transition or CE2 High t ransition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CEI High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 


Fig. 1. 



(A) 

tCOE, tOEE. tOEW . 


(B) 

tCODi toDO. tODW . 



CEI, OE 
WE,CE2 
Dour 
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TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 






TC5589P/J-15, TC5589P/J-20 
TC5589P/J-25, TC5589P/J-35 


OUTLINE DRAWINGS 

Plastic SOJ (SOJ28-P-300A) 



UNIT: mm 


+ 0.2 
- 0.02 




Note: Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 


6.8TYP 







16,384 WORD x 4 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC55416P-H is a 65,536 bit high speed static random access memory organized as 16,384 words by 4 bits 
using CMOS technology, and operates from a single 5-volt supply. Toshiba’s high performance device 
technology provides both high speed and low power features with a maximum access time of 15ns / 20ns / 25ns 
/ 35ns and maximum operating current of 120mA / 100mA / 100mA / 80mA at minimum cycle time. 

The TC55416P-H also features an automatic stand-by mode. When deselected by Chip Enable (CE), the 
operating current is reduced to 1mA. 

The TC55416P-H is suitable for use in cache memory and high speed storage, where high speed/high density 
are required. 

The TC55416P-H is offered in a 22 pin standard plastic DIP with 0.3 inch width for high density assembly. 
The TC55416P-H is fabricated with ion implanted CMOS silicon gate MOS technology for high performance 
and high reliability. 


FEATURES 

• Fast access time : 

TC55416P-16H 15ns(MAX.) 
TC55416P-20H 20ns(MAX.) 
TC55416P~25H 25ns(MAX.) 
TC55416P-36H 35ns(MAX.) 

• 5V single power supply : 6V±10% 

• Fully static operation 

• Directly TTL compatible : 

All Input and Output 


• Low power dissipation : 


Operation TC66416P—15H 
TC66416P-20H 
TC66416P-26H 
TC66416P-36H 

Standby 

• Package: 22pin plastic 300mil DIP 


120mA(MAX.) 

100mA(MAX.) 

100mA(MAX.) 

80mA(MAX.) 

lmA(MAX.) 

(TC66416P-H) 


PIN CONNECTION 


BLOCK DIAGRAM 




TC55416P 

-H 

A8 

c 

1 

V.-/22h 

A7 

c 

2 


21 3 

A6 

c 

3 


20 3 

A5 

c 

4 

LU 

19 3 

A4 

c 

5 


183 

A3 

c 

6 

> 

173 

A2 

c 

7 

CL 

163 

A1 

c 

8 

O 

153 

AO 

c 

9 

h- 

14 3 

CE 

c 

10 


133 

GNDc 

11 


123 


Vdd 

A9 

A10 

All 

A12 

A13 

1/01 

1/02 

1/03 

1/04 

WI 


(DIP) 


PIN NAMES 


A0-A13 

Address Inputs 

1/01 -1/04 

Data Input / Output 

CE 

Chip Enable Input 

WE 

Write Enable Input 

Vdd 

Power (+ 5V) 

GND 

Ground 



—►€£ 


























TC55416P-15H TC55416P-20H 
TC55416P-25K TC55416P-35H 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS 



DC and OPERATING CHARACTERISTICS (Ta=0~70°C, Vdr = 6V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

III 

Input Leakage Current 

V|n = 0'^Vdd 

- 

- 

±1 

pA 

lOH 

Output High Current 

VoH = 2.4V 

-4 

- 

- 

mA 

lOL 

Output Low Current 

Vol = 0.4V 

8 

- 

- 

mA 

Ilo 

Output Leakage Current 

or WEs V|i_, Vout^O'^Vdo 

- 

- 

±1 

pA 

boo 

Operating Current 

Voo = 5.5V, tcycle = Min cycle 

^ = V|L, louT = 0nnA 

Other InputsV| h/Vil 

-15H 

- 


120 

mA 

-20H 

- 

- 

100 

-25H 

- 

- 

100 

-35H 

- 

- 

80 

bosi 

Standby Current 

VoD = 5.5V, tcycle = Min cycle 

^ = V|H, Other Input e V|h/ V|l 

■ 

■ 

25’ 

mA 

bos 2 

CE = Vdd-0.2V 

Other Input = VoD-0.2V or 0.2V 

■ 

■ 

D 


CAPACITANCE (Ta=25°C) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

Vin-GND 

5 

PF 

COUT 

Output Capacitance 

Vout«GND 

7 

PF 


NOTE: This parameter is periodically sampled and is not 100% tested. 
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TC55416P-15K TC55416P-20H 
TC55416P-25K TC55416P-35H 


(4) 

AC CHARACTERISTICS (Ta = 0'-70"C , Vdd = 5V±10%) 

READ CYCLE 


SYMBOL 

PARAMETER 

TC55416P~15H 

TC55416P-20H 

TC55416P-25H 

TC55416P-35H 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

^RC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

Ucc 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

tco 

Chip Enable Access Time 

- 

15 

- 

20 

- 

25 

m 

35 

^COE 

Output Enable Time from ^ 

5 

- 

5 

- 

5 

- 

B 

- 

kOD 

Output Disable Time from ^ 

- 

6 

- 

6 

- 

6 

- 

6 

kH 

Output Data Hold Time 

5 

- 

5 

- 

5 

- 

5 

- 

tpu 

Power Up Time 

0 

- 

0 

- 

0 

- 

0 


tpD 

Power Down Time 

- 

15 

- 

20 

- 

25 

- 

35 


WRITE CYCLE 



PARAMETER 

TC55416P- 15H 

TC55416P-20H 

TC55416P-25H 

TC55416P~35H 

UNIT 



MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 


twp 

Write Pulse Width 

12 


13 

- 

13 


13 

- 


tew 

Chip Enable to End of Write 

12 

- 

13 

- 

13 

- 

13 

- 


Us 

Address Set Up Time 

0 

- 

0 

- 

B 

- 

0 

- 


twR 

Write Recovery Time 

0 

- 

B 

- 

0 


0 

B 

ns 

kEW 

Output Enable Time from WE 

0 

- 

B 

- 

B 

- 

imm^ 

- 


kow 

Output Disable Time from WE 

- 

6 

- 

6 

B 

6 

B 

6 


ks 

Data Set Up Time 

B 

- 

10 

- 

10 

- 

10 

- 


toH 

Data Hold Time 

B 

- 

0 

- 

0 

- 

0 

- 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

2.2V/0.8V 

Output Timing Measurement 
Reference Levels 

2.0V/0.8V 

Output Load 

See Fig. 1 


Fig. 1 



(For tcoE» tcOD# 
toEW.tODW) 
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TC55416P-15K TC55416P-20H 
TC55416P-25H, TC55416P-35H 




















TC55416P-15H, TC55416P-20H 
TC55416P-25K TC55416P-35H 

(Vi) 1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
Outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

5. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcOE, toEW . Output Enable Time 

(B) tcoD» toDW . Output Disable Time 
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TC55416P-15H, TC55416P-20H 
TC55416P-25H, TC55416P-35H 





Package width and length do not include mole protrusion 
allowable mold protrusion is 0.15 mm. 













li5ill.7P/J-15H, TC55417P/^20H 
> :)ii5ttJ|P/J-25H, TC55417P/J-3SH 


16,384 WORD X 4 BIT CMOS STATIC RAM 
DESCRIPTION 

The TC55417P/J-H is a 65,536 bit high speed static random access memory organized as 16,384 words by 4 
bits using CMOS technology, and operates from a single 5—volt supply. Toshiba’s high performance device 
technology provides both high speed and low power features with maximutn access times of 15ns / 20ns / 25ns / 
35ns and maximum operating current of 120mA / 100mA / 100mA / 80mA at minimum cycle time. 

The TC55417P/J-H also features an automatic stand-by mode. When deselected by Chip Enable (CE), the 
operating current is reduced to 1mA. 

The TC55417P/J-H is suitable for use in cache memory and high speed storage, where high speed/high 
density are required. 

The TC55417P/J-H is offered in a 24 pin standard plastic DIP and a 24 pin plastic SOJ, with 0.3 inch width for 
high density assembly. 

The TC55417P/J-H is fabricated with ion implanted CMOS silicon gate MOS technology for high performance 
and high reliability. 


FEATURES 

• Fast access time : 

TC55417P/J - 15H 15ns(MAX.) 
TC65417P/J - 20H 20ns(MAX.) 
TC65417P/J - 25H 25ns(MAX.) 
TC55417P/J-36H 35ns(MAX.) 

• 5V single power supply : 6V±10% 

• Fully static operation 

• Directly TTL compatible : 

All Input and Output 

PIN CONNECTION 


TC55417P-H 


TC55417J-H 




Low power dissipation : 

Operation TC55417P/J-16H 120mA(MAX.) 

TC65417P/J - 20H lOOmACMAX.) 

TC55417P/J - 26H 100mA(MAX.) 

TC56417P/J-36H 80mA(MAX.) 

Standby linA(MAX.) 

Output buffer control : OE 

Package ; 24Pin plastic 300mil DIP (TC66417P-H) 
24Pin plastic 300mil SOJ(TC66417J-H) 

BLOCK DIAGRAM 


MEMORY 
CELL ARRAY 
(256x64x4) 


PIN NAMES 


A0-A13 


1/01 ~l/04 


U 


We 


0E 



Address Inputs 


Data Input/Output 


Chip Enable Input 


Write Enable Input 


Output Enable Input 


Power (+ 5V) 


Ground 


No Connection 























































TC55417P/J-15H TC55417P/J-20H 
TG55417P/J-25H, TC55417P/J-35H 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS (Ta = O-yO^C) 



DC CHARACTERISTICS (Ta = 0~70°C, Vqd = 5V ± 10%) 



CAPACITANCE (Ta = 25^) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V|n>GND 

5 

PF 

CoUT 

Output Capacitance 

Vout»GND 

7 

PF 


NOTE: This parameter is periodically sampled and is not 100% tested. 
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TC55417P/J-15H, TC55417P/J-20H 
TC55417P/J-25K TC55417P/J-35H 


AC CHARACTERISTICS (Ta = 0~70°C Vdd = 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 





UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 



MAX. 

tRC 

Read Cycle Time 

15 

- 

20 

- 

25 

- 

35 

- 

ns 

tACC 

Address Access Time 

- 

15 

- 

20 

- 

25 

- 

35 

ns 

tco 

Chip Enable Access Time 

- 


- 

20 

- 

25 

- 

35 

ns 

toE 

Output Enable to Output Valid 

- 

9 

- 

10 

- 

10 

- 

10 

ns 

kOE 

Output Enable Time from CF 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

kOD 

Output Disable Time from ^ 

- 

6 

- 

6 

- 

6 

- 

6 

ns 

tOEE 

Output Enable Time from Uf 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

koo 

Output Disable Time from 

- 


- 

5 

- 

5 

. - 

5 

ns 

kH 

Output Data Hold Time 

B 

- 


- 

5 

- 

5 

- 

ns 

ku 

Power Up Time 

0 

- 

B 

- 

0 

- 

0 

- 

ns 

tpD 

Power Down Time 

- 

15 

- 

IQIIII 

- 

25 

.1 

35 

ns 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55417P/M5H 

TC55417P/J-20H 

TC55417P/J-25H 

TC55417P/J-35H 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

16 

- 

20 

- 

25 

- 

35 

- 

ns 

twp 

Write Puls? Width 

12 

- 

13 

- 

13 

- 

13 

- 

ns 

tew 

Chip Enable to End of Write 

12 

- 

13 

- 

13 

- 

13 

- 

ns 

tAS 

Address Set Up Time 

0 

- 

IHIIIQIIIIIIIII 

- 

IIIIIIIIQI^ 

- 

llllllllll^^ 

- 

ns 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

IIIQIIIIIIII 

- 

ns 

toEW 

Output Enable Time from WE 

0 

- 

0 

- 

IIIIIIIIQII^ 

- 

0 

- 

ns 

kow 

Output Disable Time from WE 

- 

6 

- 

6 

- 

6 

- 

6 

ns 

tos 

Data Set Up Time 

9 

- 

10 

- 

10 

- 

10 

- 

ns 

toH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

2.2V/0.8V 

Output Timing Measurement 
Reference Levels 

2.0V/0.8V 

Output Load 

See Fig. 1 


Fig. 1 




(For tcOE# toEEi tcoo» 
toDo# toEw and toow) 
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TC55417P/J-15H, TC55417P/J-20H 
TC55417P/J-25H, TC55417P/J-35H 


TIMING WAVEFORMS 
READ CYCLE 




WRITE CYCLE 2 (Cl Controlled Write) 
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TC55417P/J-15H, TC55417P/J-20H 
TC55417P/J-25H, TC55417P/J-35H 


Note: 


1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occures coincident with or after WE Low transition, 
outputs remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute, 

5. The OE input can be held on low (Vil) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcoE, toEE. toEW . Output Enable Time 

(B) tcoD» toDOi toDW . Output Disable Time 


a, OE 

WE 

CoUT 








TG55417P/J-15K TC55417P/J-20H 
TC55417P/J-25K TC55417P/J-35H 



NOTE ; Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 













TC55417P/J-15K TC55417P/J-20H 
TC55417P/J-25K TC55417P/J-35H 


OUTLINE DRAWINGS 

Plastic SOJ (SOJ24-P-300A) 


Unit : mm 






NOTE 


Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 


6.8TYP 







2-WAY 4,096 WORDS X 18 BITS/8,192 WORDS X 18 BITS 
CMOS STATIC CACHE DATA RAM 


DESCRIPTION 

The TC55187T is a 147,456 bits high-speed static RAM which can be user-configured either as a 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with byte control and on-chip address 
latches. The TC55187T is fabricated using Toshiba’s CMOS technology and advanced circuit techniques 
which provide the high speed access. The TC55187T operates from a single 5-volt supply. This device 
features address access time as fast as 20ns, output-enable access as fast as 10ns and simple interfacing 
capability with bipolor TTL circuits is also offered. The TC55187T can directly interface with the 
INTEL 82385 cache controller without requiring additional peripheral circuit such as latches, 
transceivers and gates. Therefore, significant reductions in component count, board assembly area and 
power dissipation can be achieved by using the TC55187T cache data RAM. The MODE input of the 
TC55187T allows the user to configure the memory internally either as a 2-way 4,096 words by 18 bit 
organization suitable for 2-way set associative cache designs or as a 8,192 words by 18 bit organization 
suitable for direct map cache designs. The TC55187T can also be operated as a conventional 
asynchronous static RAM, which can be accessed from change of address, by holding the ALE input in 
the high state. The TC55187T is packaged in a 52-pin standard PLCC for high-density board level 
assembly. 


FEATURES 


• Configpirable for 2-way or direct RAM arrays 
2-way 4,096wordsX 18bits (MODE=Vih) 

8,192wordsX 18bits (MODE=Vil) 

• Contain s add ress latch es (except A12) and byte 
control, BSO and BSl 

• Interfaces directly with the Intel 82385 Cache 
Controller 

• Single power supply of 5V±10% 

• All inputs and outputs TTL c ompa ti Me 

• Two Output buffer controls : OjA , QEB 

• Two Write enable controls : WeA , WEB 

• 52pin PLCC package 


• Fast Access Time (max.) 



ITEM 

TC55187T 


-20 

-25 

-30 


Irc 

Cycle Time 

20ns 

25ns 

30ns 

Ua 

Address Access Time 

20ns 

25ns 

30ns 

B9I 

UE Access Time 

10ns 

10ns 

12ns 


• Power dissipation 

Operating TC55187T—20 230mA (max.) 

TC55187T-25 220mA (max.) 

TC55187T-30 200inA (max.) 

Standby 40mA (max.) 


PIN NAMES 


A0-A12 

Address Inputs 

D0-D15.DP0,DP1 

Data Input/Output 

ALE 

Address Latch Input 

ci 

Chip Enable Input 

bsB 

Lower Byte Select Input 

bet 

Upper Byte Select input 

OEA 

Output Enable Input (Way-A) 

Ueb 

Output Enable Input (Way-B) 

WEA 

Write Enable Input (Way-A) 

WEB 

Write Enable Input (Way-B) 

MODE 

Mode Select Input 

VDD 

Power ( + 5V) 

GND 

Ground 


PIN CONNECTION (TOP VIEW) 

A2 A4 A6 ALE AS A10 
A1 A3 A5 Vdd A7 A9 All 



Vdd WEI GND DES BET Voo 
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TC55187T-20, TC551871^25 
TC55187T-30 


BLOCK DIAGRAM 

1-WAY 8,192 words X 18 bits (MODE : Vil) 


D0-D7/Dp0 D8-D15/Dp1 



2-WAY 4,096 words X 18 bits (MODE : Vm) 


D0-O7/Dp0 D8-D15/Dpl 
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TC55187T-20, TC55187T-25 
TC55187T-30 


TRUTH TABLE 1 


CONTROL INPUT 


MODE ALE 



ADDRESS 


A0-A11 A12 




FUNaiON 

CHIP 

CONFIGURATION 

Disable 

Enable 

Enable or Disable 

4K X 18 X 2 


TRUTH TABLE 2 (MODE = Vii • 


INPUTS 


Wea web UlA UEI 


H 

H 

H 

H 


8K X 18) 




H H 



OPERATION 

CHIP 

D0-D7 

OpO 

D8-D15 

Dpi 

Deselect 

Open 

Open 

Deselect 

Open 

Open 


Output 

Open 

Read Cycle 

Open 

Output 


Output 

Output 


Input 

Open 

Write Cycle 

Open 

Input 


Input 

Input 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 

Undefine 
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TC55187T-20, TC55187T- 
TC55187T-30 

-25 

TRUTH TABLE 3 (MODE=Vtu ••• 

4Kx18x2) 





• : H or L 
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TC55187T-20, TC55187T-25 
TC55187T-30 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATION CONDITIONS (Ta = 0~70°C) 



* : -3V pulse width less than 10ns 


DC CHARACTERISTICS (Ta = 0'-'70X Vdd = 5V±10%) 



PARAMETER 


TEST CONDITION 


Input Leakage Current 


Output High Current 


Output Low Current 


Operating Current 


Standby Current 


V|N = O-^Voo 


Voh = 2.4V 


Vol = 0.4V 


Output Leakage Current Output Disable 


Vdd= 5.5V,tRotwc = nijn. cycle 
Addres,W?, ALE ss Clock 

(3.0V/0V), UF=3.0V -I_ 

B? = OV. MODE = 3.0V or OV - 30 


Vdo = 5.5V, 

t?, 15, WF, (5E « V|H, ALE s V|t 
Address, Data, MODEsVih or V|l 



CAPACITANCE (Ta = 25X, freq = IMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Cin 

Input Capacitance 

V|n = GND 

- 

- 

5 

PP, 

Cout 

Output Capacitance 

Vqut® gnd 

- 

- 

7 

PF 
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TG55187T-20, TC55187T-25 
TC55187T-30 


AC CHARACTERISTICS (Ta = 0~70°C, VpD = 5V + 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

-20 

-25 

-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

20 

■i 

25 

- 

30 

"* 

ns 

tAA 

Address Access Time 

. - 

20 

- 

25 

- 

30 

ns 

tA12A 

A12 Access Time 

- 

15 

- 

17 

- 

20 

ns 

tLA 

ALE Access Time 

- 

20 

- 

25 

- 

30 

ns 

tCA 

(TE Access Time 

- 

20 

- 

22 

- 

25 

ns 

tBA 

b 5 Access Time 

- 

20 

- 

22 

- 

25 

ns 

toE 

?JE Access Time 

- 

10 

- 

10 

- 

12 

ns 

tASL 

Address Latch Set-Up Time 

4 

- 

4 

- 

5 


ns 

Uhl 

Address Latch Hold Time 

5 


5 

- 

5 

- 

ns 

tip 

ALE Pulse Width 

8 


8 


9 

- 

ns 

tAOH 

Output Data Hold Time from Address 
Change 

5 

■ 

5 

■ 

5 

■ 

ns 

kOH 

Output Data Hold Time from Address 
Latch 

5 

■ 

5 

■ 

5 

■ 

ns 

tCLZ 

^ to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

Ulz 

BS to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tOLZ 

Of to Output in Low-Z 

0 

- 

0 

- 

0 

- 

ns 

Uhz 

CE to Output in High-Z 

- 

10 

- 

10 

- 

12 

ns 

Uhz 

B? to Output in High-Z 

- 

10 

- 

10 

- 

12 

ns 

tOHZ 

^ to Output in High-Z 

- 

8 

- 

8 

- 

10 

ns 

tool 

OIS/SEB Inhibit Time 

8 

- 

8 

- 

10 

- 

ns 
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WRITE CYCLE 


TC55187T-20, TC55187T-25 
TC55187T-30 


SYMBOL 

PARAMETER 

-20 

-25 

-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

twp 

We Pulse Width 

12 


15 

- 

18 

- 

ns 

tBW 

B5 to End of Write 

12 

- 

15 

- 

18 


ns 

tew 

CE to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tAW 

Write Address to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tA12W 

Write Address A12 to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tAS 

Write Address Set-Up Time 

0 

- 

0 

- 

0 

- 

ns 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

tos 

Data Set-Up Time 

8 

- 

10 

- 

10 

- 

ns 

tDH 

Data Hold Time 

0 

- 

0 

- 

IIIIIIIIQIIIIII^ 

- 

ns 

tWLZ 

We to Output in Low-Z 

5 

- 

5 

- 

.5 

- 

ns 

tWHZ 

WF to Output in High-Z 

- 

7 

- 

8 

- 

10 

ns 

tOEH 

UE Command Hold Time 

5 

- 

5 

- 

5 

- 

ns 

twEH 

We Command Hold Time 

- 

5 

- 

5 

- 

5 

ns 

twi 

Write Command Inhibit Time 

10 

- 

10 

- 

10 

- 

ns 

twA 

We Access Time 

- 

20 

- 

25 

- 

30 

ns 


AC TEST CONDITIONS Fig. 1 OUTPUT LOAD 


Input Pulse Levels 

3.ovyo.ov 

Input Pulse Rise and Fall Time (0.3V'^2.7V) 

3ns 

Input Timing Measurement Reference Level 

1.5V 

Output Timing Measurement Reference 

Level 

1.5V 

Output Load 

Fig, 1 
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TC55187T-20, TC55187T-25 
TC55187T-30 


TIMING WAVEFORMS 


READ CYCLE TIMING 1 












TC55187T-20, TC55187T-25 
TC55187T-30 






TC55187T-20, TC55187T-25 
TC55187T-30 


WRITB CYCLE TIMING 1 (WE Control) 


MODEsVih -AKxISxZ (A12aDon't Care) 


AO-All 

A12 

CE 

ALE 

WEA,WlB 

D0-D15 

DpO-1 

(Output) 

D0-D15 

DpO-t 

(Input) 


MODEsVil -SKxia (AUaValidlnput) 
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TC55187T-20, TC55187T-25 
TC55187T-30 






TC55187T-20, TC55187T-25 
TC55187T-30 


WHITE CYCLE TIMING 3 (CE Control) 


AO-All 


A12 




ALE 




WEA, WEB 


D0-D15 

DpO-1 

(Output) 


D0-D15 

DpO-1 

(Input) 


MODEs:V|h ••♦4Kx18x2 (A12sD on't Care) 
MODE«V|l -BKxIS (A12sV alid Input) 
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WRITE CYCLE TIMING 4 (toEH and 


TC55187T-20, TC55187T-25 
TC55187T-30 














TC55187T-20, TC55187T-25 
TC55187T-30 


WRITE CYCLE TIMING 5 (A12 Control). 


Only MODESVil-8Kx 18 (A12sValid Input) 


A0-A11 

A12 

U 


ALE 


B^,BS1 


WEA.WEB 


D0-D15 

DpO,Dp1 

(Input) 



Note; twi ••'Write Command Inhibit Time 

(CE=HorIS0=B5r=HorWEX=WEF=H) 
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TC55187T-20, TC55187T-25 
TC55187T-30 












TC55187T-20, TC55187T-25 
TC55187T-30 











2-WAY 4,096 WORDS X 18 BITS/8,192 WORDS X 18 BITS 
CMOS STATIC CACHE DATA RAM 

DESCRIPTION 


The TC55188T is a 147,456 bits high-speed static RAM which can be user-configured either as 2-way 
4,096 words by 18 bits or as 8,192 words by 18 bits. It is provided with a byte control, on-chip address 
latches and chip-enable latch. The TC55188T is fabricated using Toshiba’s CMOS technology and 
advanced circuit techniques which provide the high speed accesses. The TC55188T operates from a 
single 5-volt supply. This device features address access time as fast as 20ns, output-enable access as 
fast as 10ns and simple interfacing capability with bipolar TTL circuits. The TC55188T can directly 
interface with the INTEL 82385 cache controller, without requiring additional peripheral circuit such 
as latches, transceivers and gates. Therefore, significant reductions in component count, board 
assembly area and power dissipation can be achieved by using the TC55188T cache data RAM. The 
MODE input of the TC55188T allows the user to configure the memory internally either as a 2-way 
4,096 words by 18 bits organization suitable for 2-way set associative cache designs or as a 8,192 
operated as a conventional asynchronous static RAM, which can be accessed from change of address, by 
holding the ALE input in the high state. The TC55188T is packaged in a 52-pin standard PLCC for 
high-density board level assembly. 


FEATURES 


• Fast Access Time (max.) 



ITEM 

TC55188T 


-20 

-25 

-30 


Irc 

Cycle Time 

20ns 

25ns 

30ns 

tAA 

Address Access Time 

20ns 

25ns 

30ns 


UF Access Time 

10ns 

10ns 

12ns 


• Power dissipation 

Operating TC55188T—20 
TC55188T--25 
TC55188T-30 

Standby 


230mA (max.) 
220mA (max.) 
200mA (max.) 
40mA (max.) 


• Configurable for 2-way or direct RAM arrays 
2-way 4,096wordsX 18bits (MODE=Vm) 

8,192wordsX 18WtsMODE=V il) 

• Contains ^d ress lateh es. Ce latch and byte 
control, BSO and SSl 

• Interfaces directly with the Intel 82385 Cache 
Controller 

• Singfle power supply of 6V±10% 

• All inputs and outputs TTL compatiWe 

• Two Output buffer controls i OEA . QE6 

• Two Write enable controls : WE A, WEB 

• 52pin PLCC package 


PIN NAMES 


A0'-A12 

Address inputs 

D0-D15,DP0,DP1 

Data Input/Output 

ALE 

Address /FI Latch Input 

FI 

Chip Enable Input 

bs5 

Lower Byte Select Input 

BIT 

Upper Byte Select input 

UiA 

Output Enable Input (Way-A) 

7m 

Output Enable Input (Way-B) 

WEA 

Write Enable Input (Way-A) 

WEB 

Write Enable Input (Way-B) 

MODE 

Mode Select Input 

VDD 


GND 

Ground I 


PIN CONNECTION (TOP VIEW) 


A2 A4 A6 ALE A8 A10 
A1 A3 A5 Vdd A7 A9 All 



A12 

JX 

GND 

015 

014 

013 

012 

GND 

on 

OlO 

09 

08 

OPl 
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TC55188T--20, TC55188T-25 
TC55188T-30 


BLOCK DIAGRAM 

1-WAY 8,192 words X 18 bits (MODE : Vjl) 


MODE = V|L 


D0-D7/Dp0 


D8-D15/Dp1 



U 00^7 i 

m 1 

WP 4Kx9 
SRAM 


U D8~15 
CC '’P’ 
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TC55188T-20, TC55188T-25 
TC55188T-30 


TRUTH TABLE 1 


CONTROL INPUT 

ADDRESS 

FUNaiON 

MODE 

ALE 


A0-A11 

A12 

CHIP 

CONFIGURATION 

H 

H 

H 

* 

* 

Disable 


H 

H 

L 

Valid 

* 

Enable 

4K X 18 X 2 

H 

L 

* *2 

* *2 

* 

Enable or Disable 


L 

H 

H 

* 

* 

Disable 


L 

H 

L 

Valid 

Valid 

Enable 

8K X 18 

L 

L 

*•2 

* *2 

* #2 

Enable or Disable 



• : H or L *2 : LATCHED as ALE from H to L 


TRUTH TABLE 2 (MODE = Vit ••• 8K X 18) 


INPUTS 

OPERATION 

Wea 

WEB 

UEA 



BTf 

CHIP 

D0-D7 

DpO 

D8-D15 

Dpi 

* 

* 

* 

* 

H 

H 

Deselect 

Open 

Open 

H 

H 

H 

H 

* 

* 

Deselect 

Open 

Open 

H 

H 

L 

L 

L 

H 

Read Cycle 

Output 

Open 

H 

L 

Open 

Output 

L 

L 

Output 

Output 

L 

L 

* 

* 

L 

H 

Write Cycle 

Input 

Open 

H 

L 

Open 

Input 

L 

L 

Input 

Input 

H 

H 

H 

L 

L 

H 

Undefine 

Undefine 

Undefine 

H 

L 

L 

L 

H 

H 

L 

H 

L 

H 

Undefine 

Undefine 

Undefine 

H 

L 

L 

L 

H 

L 

* 

« 

L 

H 

Undefine 

Undefine 

Undefine 

H 

L 

L 

L 

L 

H 

* 

* 

L 

H 

Undefine 

Undefine 

Undefine 

H 

L 

L 

L 


* : H or L 
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OPERATION 


way-A 

way-B 

D0-D7 

DpO 

D8-D15 

Dpi 

Deselect 

Deselect 

Open 

Open 

Deselect 

Deselect 

Open 

Open 

Deselect 

Read Cycle 

way-B 

Output 

Open 

Open 

KSjffiHjl 

Q2QQIIIIIIII 



Read Cycle 

Deselect 

way-A 
Output 

open 

Open 

way-A 
Output 



Deselect 

Deselect 

Open 

Open 

Deselect 

Write Cycle 

way-B 

input 

Open 

Open 

way-B 

input 

way-B 

Input 

way-B 

Input 

Write Cycle 

Deselect 

way-A 

Input 

Open 

Open 

way.- A 

Input 

way-A 

Input 

way-A 

Input 

Write Cycle 

Write Cycle 

way - A/B 
Input 

Open 

Open 

way - A/B 
Input 

way - A/B 
Input 

way - A/B 
Input 






























































































TC55188T-20, TC55188T-25 
TC55188T-30 


MAXIMUM RATINGS 




* : -3V pulse width less than 10ns. 


DC CHARACTERISTICS (Ta = 0--70°C, Vdd = 5V±10%) 



Input Leakage Current 


Output High Current 


Output Low Current 


Operating Current 


Standby Current 


TEST CONDITION 


Vin = 0'-Vdd 


Voh = 2.4V 


Vol = 0.4V 


Output Leakage Current Output Disable 


Voo = 5.5\/,tRotwc = niin. cycle -20 
Address, Wf, ALE = Clock "7^ 

(3.0V/0V), ^ = 3.0V _ 

CF, B? = OV, MODE = 3.0V or OV - 30 


Vdo = 5.5V. 

WI, (51 a V|H, ALE a ViL 
Address, Data, MODEaVin or Vn 



CAPACITANCE (Ta = 25X, freq = 1 MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

Cin 

input Capacitance 

V|n = GND 

- 

- 

5 

PF 

Cout 

Output Capacitance 

Vout*GND 

- 

- 

7 

PF 
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TC55188T-20, TC55188T-25 
TC55188T-30 


AC CHARACTERISTICS (Ta = 0~70“C, Vdd = 5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

-20 

-25 

-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

20 


25 

- 

30 

- 

ns 

tAA 

Address Access Time 

- 

20 

- 

25 

- 

30 

ns 

tlA 

ALE Access Time 

- 

20 

- 

25 

- 

30 

ns 

tCA 

^ Access Time 

- 

20 

- 

22 

- 

25 

ns 

tBA 

B? Access Time 

- 

20 

- 

22 

- 

25 

ns 

toE 

OE Access Time 

- 

10 

- 

10 

- 

12 

ns 

tASL 

Address Latch Set-Up Time 

4 

- 

4 

- 

5 

- 

ns 

Uhl 

Address Latch Hold Time 

5 

- 

5 

- 

5 

- 

ns 

tip 

ALE Pulse Width 

8 

- 

8 

- 

9 

- 

ns 

tAOH 

Output Data Hold Time from Address 
Change 

5 

■ 

5 

■ 

5 

■ 

ns 

tLOH 

Output Data Hold Time from Address 

Latch 

5 

■ 

5 

■ 

5 

■ 

ns 

tLLZ 

ALE to Output in Low-Z 

5 

- 

5 

- 

5 


ns 

tCLZ 

^ to* Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tBLZ 

If to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tOLZ 

Ol to Output in Low-Z 

0 

- 

0 

- 

0 

- 

ns 

tlHZ 

ALE to Output in High-Z 

- 

12 

- 

12 

- 

15 

ns 

kHZ 

^ to Output in High-Z 

- 

10 

- 

10 

- 

12 

ns 

kHZ 

If to Output in High-Z 

- 

10 

- 

10 

- 

12 

ns 

tOHZ 

UE to Output in High-Z 

- 

8 

- 

8 

- 

10 

ns 

koi 

QIa/OIB Inhibit Time 

8 

- 

8 

- 

10 

- 

ns 
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TC55188T-20, TC55188T-25 
TC55188T-30 


WRITE CYCLE- 


SYMBOL 

PARAMETER 

-20 

-25 

-30 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

20 

- 

25 

- 

30 

- 

ns 

twp 

We Pulse Width 

12 

- 

15 

- 

18 

- 

ns 

tew 

B? to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tew 

^ to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tAW 

Write Address to End of Write 

12 

- 

15 

- 

18 

- 

ns 

tAS 

Write Address Set-Up Time 

0 

- 

0 

- 

0 

- 

ns 

tWR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

ns 

tos 

Data Set-Up Time 

8 

- 

10 

- 

10 

- 

ns 

tOH 

Data Hold Time 

0 

- 

IIIIIIIIIQIII^ 

- 

■i 

- 

ns 

■ twLZ 

Wf to Output in Low-Z 

5 

- 

5 

- 

5 

- 

ns 

tWHZ 

WE to Output in High-Z 

- 

7 

- 

8 

- 

10 

ns 

tOEH 

^ Command Hold Time 

5 

- 

5 

- 

5 

- 

ns 

tWEH 

WE Command Hold Time 

- 

5 

- 

5 

- 

5 

ns 

twi 

Write Command Inhibit Time 

10 

- 

10 

- 

10 

- 

ns 


AC TEST CONDITIONS Fia. 1 OUTPUT LOAD 


Input Pulse Levels 

3.0V/O.OV 

Input Pulse Rise and Fall Time (0.3V-2.7V) 

3ns 

Input Timing Measurement Reference Level 

1.5V 

Output Timing Measurement Reference 

Level 

1.5V 

Output Load 

Fig.1 
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TC55188T-20, TC55188T--25 
TC55188T--30 


TIMING WAVEFORMS 

READ CYCLE TIMING 1 (ALE=Clock) 


A0-A11 

(A12) 

CE 

ALE 

B^,B5T 

IJea,Deb 

D0-D15 

DpO-1 

(Output) 


MODESV|H -AKx 18x2 (A12sDonH Care) 



NOTE : WEA.WEB = V|h 
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TC55188T-20, TC55188T-25 
TC55188T-30 



CS9 










TG55188T-20, TC55188T-25 
TC55188T-30 


READ CYCLE TIMING 3 (tooiTIMING.MODE=V ih) 



AO-AI1 


Valid Address 









TC55188T-20, TC55188T-25 
TC55188T-30 


WRITE CYCLE TIMING 1 (WE Control) 


A0~A11 
(A12) 


CE 


ALE 


B?o,Brr 


WEA,WEB 


D0~D15 

DpO-1 

(Output) 


D0-D15 

DpO-1 

(Input) 


MODE = V,h •••4Kx18x2 (A12 = Don't Care) 

MODE = Vil -SKxlS (A12 = Valid Input) 

^ASl , I ,_ tAHL , I 








\ 


/////// 
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TC55188T-20, TC55188T-25 
TC55188T-30 


WRITE CYCLE TIMING 2 (BS Control) 


MODEsVih •••4Kx18x 2 (A1 2= Don't Care) 





WEA,WEB 


D0-D15 

DpO-1 

(Output) 


D0-D15 

DpO-1 

(Input) 


U$ 


Us 






tew 




Uw 


tWR 




tsiZiL twHZ. 


tps 


tpH 


Valid Input 





•• Don't Care 
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WRITE CYCLE TIMING 3 (CE Control) 


A0-A11 


U 


ALE 


)C 


tAS 




Z 


tAS 


\\\\\\ 


WEA.Wi. \\\\\\\ 


D0-D15 

DpO-1 

(Output) 


D0-D15 

DpO-1 

(Input) 








TC55188T-20, TC55188T-25 
TC55188T-30 












TC55188T-20, TC55188T-25 
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65,536 WORD x 4 BIT CMOS STATIC RAM 


DESCRIPTION 


The TC55464P/J is a 262,144 bit high-speed static random access memory organized as 65,536 
words by 4 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55464P/J has low stand¬ 
by power using Chip Enable (CE). The TC55464P/J is suitable for use as cache memory where 
high speed is required. All inputs and outputs are directly TTL compatable. The 
TC55464P/J is offered in standard 24 pin 300 mil DIP and SOJ packages for high density 
assembly. 


FEATURES 


• Fast access time : 

TC55464P/J-17 

TC55464P/J-20 

TC55464P/J-25 

TC55464P/J~35 

• Low power dissipation 

Operation: TC55464P/J—17 
TCo5464P/J-20 
TC55464P/J-25 
TC55464P/J-35 

Standby : 


17iis(MAX.) 

20ns(MAX.) 

25nsCMAX.) 

35ns(MAX.) 

120inACMAX.) 

120zxiA(MAX.) 

120inA{MAX.) 

lOOmACMAX.) 

ImACMAX.) 


• 5V single power supply : 

-17 : 5V±5% 

-20/25/35 ; 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Package 

24pm plastic 300 mil DIP : TC55464P 
24pin plastic 300 mil SOJ : TC55464J 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55464? 


TC55464J 



24]Vdd 
233A15 
22]A14 
2nA13 
20]A12 
193A11 
18]A10 
17] 1/01 
16 31/02 
15 31/03 
U 31/04 
13]Wl 



GNOd 


(DIP) 


(SOJ) 


PIN NAMES 


A0-A15 

Address inputs 

1/01-1/04 

Data Inputs/Outputs 

?:? 

Chip Enable Input 

W? 

Write Enable input 

Vqo 

Powerf ♦ 5V} 

GNO 

Ground 
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TG55464P/J-17, TC55464P/J-20 
TG55464P/J-25, TG55464P/J^5 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS (Ta=o~70'c) 



* -3V Pulse Width : 10ns 


PC and OPERATING CHARACTERISTICS Ha^O'-iox. -17:Voo»5V±5%. -20/25/35 :Vod = 5V± 10 %) 



PARAMETER 


TEST CONDITION 


Input Leakage Current 


Output High Current 


Output Low Current 


Vin»0-Vdo 


VoH « 2.4V 


Vol«0.4V 


Output Leakage Current ?!?s!V|h orWf=V| l, Vout*0-Vdd 


tcycle = Min cycle 
Other Input = V|h/Vil 


tcycle s Min cycle 
CE=V|h 

Other Input = V|H/V|L 


^ = Voo“* 0*2V 


Other Input = V^p - 0.2V or 0.2V 


Operating Current 


Standby Current 



CAPACITANCE (Ta=*25Xf= I.OMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

Qn 

Input Capacitance 

V|n = GND 

6 

PF 

COUT 

Output Capacitance 

Vout = GND 

8 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 


AC CHARACTERISTICS aa = 0--70'CO). - 17:Vao = 5V±5%. -20/2S35:Voo = 5V± 10%) 
READ CYCLE 


SYMBOL 

ITC55464P/J-17 

TC55464P/J-20 

TC55464P/J-25 

TC:55464P/J-35 

UNIT 

rMiVMivic i 

MIN. 

MAX. 

MIN. 

MAX. 



MIN. 

MAX. 

tRC 

Read Cycle Time 


- 

20 

- 

25 

- 

35 

- 

ns 

Ucc 

Address Access Time 


17 

- 

20 

- 

25 

- 

35 

ns 

ko 

^ Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

ns 

k)H 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

■ 

5 

- 

ns 

kOE 

Output Enable Time from CE | 

5 

- 

5 

- 

5 

■ 

5 

- 

ns 

koo 

Output Disable Time from ZE | 

- 

10 

- 

10 

- 

10 

- 

15 

ns 

tpu 

Chip Selection to Power Up Time | 

0 

- 

0 

- 

0 

- 

0 ’ 

- 

ns 

tpD 

Chip Deselection to Power Down Time ! 

- 

17 

- 

20 

- 

25 

- 

35 

ns 


WRITE CYCLE 





iTC5S464P/J-17 

TC55464P/i-20 

TC55464P/J-2S 

TC55464P/J-35 

UNIT 



MIN. 

MAX. 

MIN. 





MAX. 

twc 

Write Cycle Time 

17 


20 

- 

25 

- 

35 

- 

ns 

kw 

Chip Enable to End of Write 

13 

m 

13 

B 

15 

- 

20 

- 

ns 

tAS 

Address Set Up Time 

0 

■ 

0 

B 

0 

- 

0 

- 

ns 

twp 

Write Pulse Width 

13 

- 

13 

- 

15 

- 

20 

- 

ns 

tWR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

tos 

Data Set Up Time | 

10 

- 

10 

- 

12 

- 

15 

- 

ns 

tpH 

Data Hold Tme 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

k>EW 

Output Enable Time from WE 

D 

- 

0 

- 

0 

- 

B 

- 

ns 

kow 

Output Disable Time from WE | 


8 

- 

8 

- 

10 

B 

15 

ns 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/O.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Ref¬ 
erence Levels 

2.2V/0.8V 

Output Timing Measurement 

2.0V/O.8V 

Reference Levels 

Output Load 

Fig. 1 


Fig. 1 

5V 5V 




(For tcoE* koo» k)Ew and toow) 
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TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 


TIMING WAVEFORMS 

READ CYCLE (2) 



WRITE CYCLE 1 (WE Controlled Write) 
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TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 




TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 


Note: 1. The operating temperature(Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE! Low transition, 
Outputs remain in a high impedance state. 

4. Assuming that CE High transition occurs coincident with cr prior to W£ ELigh transition, 
Outputs remain in a high impedance state. 

5. These parameters are specified as follows and measured by using the load shown in Fig. 1. 


(A) 

tCOE, toEW 

•• Output Enable Time 

(B) 

tCOD, toDW 

•• Output Disable Time 


CE 

WE 

Dout 
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TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 



Note : Pa ckag e width and length do not include mold protrusion, allowable mold 
protrusion is 0.15 mm. 










TC55464P/J-17, TC55464P/J-20 
TC55464P/J-25, TC55464P/J-35 


OUTLINE DRAWINGS 

Plastic SOJ (SOJ24-P-300) 

Unit in mm 

. 15.9±0.)2 1 





- mnE] 


Note : Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15 mm. 
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65,536 WORD x 4 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC55465P/J is a 262,144 bit high-speed static random access memory organized as 65,536 
words by 4 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55465P/J has low stand¬ 
by power using Chip Enable (CE), and has fast memory accesses using Output Enable (OE). 
The TC55465P/J is suitable for use as cache memory where high speed is required. All 
inputs and outputs are directly TTL compatable. The TC55465P/J is offered in standard 28 
pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time : 

TC55465P/J-17 

TC55465P/J-20 

TC55465P/J-25 

TC55465P/J-35 

• Low power dissipation 

Operation: TC55465P/J-17 
TC55465P/J-20 
TC55465P/J-25 
TC55465P/J-35 

Standby : 


17ns(MAX.) 

20ns(MAX.) 

25ns(MAX.) 

35ns(MAX.) 

120iiiA(MAX.) 

120mA(MAX.) 

120iiiA(MAX.) 

lOOmACMAX.) 

ImACMAX.) 


• 5V single power supply : 

-17 : 5V±5% 

-20/25/35 : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : 

• Package 

28 pin plastic 300 mil DIP : TC55465P 
28 pin plastic 300 mil SOJ : TC55465J 


PIN CONNEaiON 


BLOCK DIAGRAM 


TC55465P 


TC55465J 


N.CC 1 
A15[ 2 
A8[ 3 
A7C 4 
A6C 


Asqe 


A4C 

A3C 

A2C 

AlC 

AOC 

mi 

GND[ 


5 ? 


28]Vdd 
27]A14 
26]A13 
25 3A9 
24]A10 
23 3All 
22 3A12 
213N.C 
20 3N.C 
1931/01 
18 31/02 
17 31/03 
16 31/04 
153WE 



(DIP) 


(SOJ) 


PIN NAMES 


AO-'AIS 

Address Inputs 

I/01-U04 

Data inputs/Outputs 

U 

Chip Enable Input 

wF 

Write Enable Input 


Output Enable Input 

Voo 

Power (♦ 5V) 

GND 

Ground 

N.C 

No Coru>ection 
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TG55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 



DC RECOMMENDED OPERATING CONDITIONS (Ta = o~70*Q 


Power Supply Voltage 


Input High Vojtage 


Input Low Voltage 


* - 3V Pulse Width : 10ns 

DC and OPERATING CHARACTERISTICS (Tas0-70*c. -17 :Vd[)s5V±5%, -20/25/35;Voo»5V 410 %) 





PARAMETER 


TEST CONDITION 


MIN. TYP. MAX. UNIT 


Input Leakage Current VinssO—Vqo 


Output High Current Voh = 2.4V 


Output Low Current 


Output Leakage Current I V|HorUF= ViHorWFs Vil, VoutsO~Vdd 


tcyclea Min cycle 
tE*V|L 


Operating Current 


Standby Current 


Other Input» V|h/Vh. 


tcycleaMin cycle 
CE=V|h 

Other Input = V|h/Vh. 


CfsVoo~0.2V 

Other Input * Voo - 0.2V or 0.2V 


VopsS.SV 





CAPACITANCE (Ta = 25*C,f«1.0MHz) 


Input Capacitance 


TEST CONDITION 


VinsGND 


Cqut Output Capacitance Vout=GND 


Note : This parameter is periodically sampled and is not 100% tested. 
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 


AC CHARACTERISTICS (Ta = 0~70*CO). -17: Vdd = 5V±5%. - 20/25/35 :Vdd = 5V± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55465P/M7 



TC55465P/J-35 

UNIT 


iBBai 

BIDl 

I2Q2I 

IMl 


IBBH 


tRC 

Read Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 


Address Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

ns 

ko 

tE Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

ns 

k)£ 

^ Access Time 

- 

9 

- 

10 

- 

12 

- 

15 

ns 

toH 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

kOE 

Output Enable Time from ^ 

5 

- 

5 

- 

5 

- 

5 

- 

ns 

kOD 

Output Disable Time from 

- 

10 

- 

10 

- 

10 

- 

15 

ns 

k>EE 

Output Enable Time from CIE 

0 

- 

0 

- 

0 

- 

D 

- 

ns 

koo 

Output Disable Time from X3ii 

! 

8 


8 

- 

10 

- 

15 

F** 

tpu 

Chip Selection to Power Up Time 

0 

- ! 

0 

- 

0 

- 

D 

- 

ns 

tpD 

Chip Deselection to Power Down Time 

- 1 

17 

- 

20 

- 

25 

- 

35 

ns 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55465P/J-17 

TC55465P/J-20 

TC55465P/J-25 

TC55465P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 



MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

kw 

Chip Enable to End of Write 

13 

m 

13 

- 

15 


20 

- 

ns 

^AS 

Address Set Up Time 

0 

H 

0 


n 

- 

0 

- 

ns 

twp 

Write Pulse Width 

13 

- 

13 

- 

15 

- 

20 

- 

ns 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

ks 

Data Set Up Time 

10 

- 

10 

- 

12 

- 

15 

- 

ns 

kH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 

- 

ns 

kEW 

Output Enable Time from WE 

0 



- 

0 

- 

0 

- 

ns 

kow 

Output Disable Time from Wf 

- 

8 

- 

8 

- 

10 

- 

15 

ns 



AC TEST CONDITIONS 


Input Pulse Levels 

3.OV/O.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Ref¬ 
erence Levels 

2.2V/0.8V 

Output Timing Measurement 
Reference Levels 

2.0V/0.8V 

Output Load 

Fig. 1 


Fiaa 


^4800 


148012 


l/Opin 

T 

CL = 30pF=j= 
/7T 


i/Opin 

o- 


^2550 CL»5pF 


T 


►255Q 


(For tcoE. kjci. koo» k)oo* ^iw a^id toow) 
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 


TIMING WAVEFORMS 

READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 


twc 




r*-- —n 


r " 

1 DATA IN STABLE 
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 


WRITE CYCLE2 (5) (CE Controlled Write) 
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TC55465P/J-17, TC55465P/J-20 
TG55465P/J-25, TC55465P/J-35 


NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. WE is High for Read Cycle. 

3. Assuming that CE Low transition occurs coincident with or after WE Low transition, Outputs 
remain in a high impedance state. 

4. Assuming that^ High transition occurs coincident with or prior to WE High transition, Outputs 
remain in a high impedance state. 

5. Assuming that OH is High for Write Cycle, Outputs are in a high impedance state during this 
period. 

6. These parameters are specifled as follows and measured by using the load shown in Fig.l. 

(A) tcoE. toEEi toEW . Output Enable Time 

(B) tcoD. tODOi toDW . Output Disable Time 


CE, OE 

WE 

Dout 
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TC55465P/J-17, TC55465P/J-20 
TC55465P/J-25, TC55465P/J-35 



Note : Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 
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TC55465P/J-25, TC55465P/J-35 














32,768 WORD x 8 BIT CMOS STATIC RAM 


DESCRIPTION 

The TC55328P/J is a 262,144 bit high-speed static random access memory organized as 32,768 
words by 8 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55328P/J has low stand¬ 
by power using Chip Enable (CE), and has fast memory accesses using Output Enable (OE). 
The TC55328P/J is suitable for use as cache memory where high speed is required. All 
inputs and outputs are directly TTL compatable. The TC55328P/J is offered in standard 28 
pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time: 

TC55328P/J-17 

TC55328P/J-20 

TC55328P/J-25 

TC55328P/J-35 

• Low power dissipation 

Operation: TC55328P/J-17 
TC55328P/J-20 
TC55328P/J-25 
TC55328P/J-35 

Standby : 


17ns(MAX,) 

20ns(MAX.) 

25ns(MAX.) 

35ns(MAX.) 

140mA(MAX.) 

140mA(MAX.) 

140mA(MAX,) 

120mA(MAX.) 

ImACMAX.) 


• 5V single power supply ; 

-17 : 5V±5% 

-20/25/35 : 5V±10% 

• Fully static operation 

• All Inputs and Outputs : TTL compatible 

• Output buffer control : DU 

• Package 

28 pin plastic 300 mil DIP : TC55328P 
28 pin plastic 300 mil SOJ : TC55328J 


PIN CONNECTION 

TC55328P 


A14[ 1 
A12[ 2 
A7C 3 
A6C 4 
A5C 5 ? 
A4C 6 " 
A3C 7 > 
A2[ 8 
A1C9 5 
A0[to 2 
1/01C 11 -- 
1/02C 12 
I/03C 13 
GND[ 14 


28 ] Vdo 
27]WI 
261A13 
25]A8 
24]A9 
23] All 
22IUE 
21 ]A10 

20](!f 
19] i/08 
18] 1/07 
17] 1/06 
16] 1/05 
15] 1/04 


TC55328J 



(DIP) 


(SOJ) 


PIN NAMES 


A0~A14 

Address Inputs 

1/01-1/08 

Data Inputs/Outputs 


Chip Enable Input 

m 

Write Enable Input 

Of 

Output Enable input 

Voo 

Power (♦ 5V) 

GNO 

Ground 


BLOCK DIAGRAM 


A14 < 




MEMORY CELL 
ARRAY 
256x128 x8 
(262.144) 


Voo 

GNO 







TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 


MAXIMUM RATINGS 



DC RECOMMENDED OPERATING CONDITIONS (Ta«o-^70*c) 



Power Supply Voltage 


Input High Voltage 


Input Low Voltage 


♦ - 3V Pulse Width : 10ns 


-17 


-20/25/35 



DC and OPERATING CHARACTERISTICS (Ta=o-70*c -17: Vdd*5V±5%, -20/25/35: Voo*5V + io%) 



TEST CONDITION 


PARAMETER 


Input Leakage Current V|n = O^Vqo 


Output High Current Voh = 2.4V 


Output Low Current Vql = 0.4V 


Output Leakage Current CEsVih orUE=ViH orWEsVit, Vout^O^Vod 


tcycle = Min cycle 
CE=V|t 


MIN. TYP. MAX. UNIT 


IpDO Operating Current 


Standby Current 


Other Inputs V|h/V|l 


tcycie s Min cycle 
^sV|H 

Other Input s Vih / Vil 


CfsVoo-0.2V 


Other Input s Vod - 0.2V or 0.2V 



CAPACITANCE (Ta = 25*c f* i.omhz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

CiN 

Input Capacitance 

VinsGND 

6 

PF 

CoUT 

Output Capacitance 

Vout«GND 

8 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 


AC CHARACTERISTICS CTasO-yO’CO). -17:Vdo = 5V±5%. -20/25/35: Vdo = 5V±10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55328P/J-17 

TC55328P/J-20 

TC55328P/J - 25 

TC55328P/J-35 

UNIT 

BMW 


ism 

MAX. 




^RC 

Read Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

^ACC 

Address Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

ko 

^ Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

kE 

0E Access Time 

- 

9 

- 

10 

- 

12 

- 

15 

k)H 

Output Data Hold Time from Address 
Change 

B 

- 

5 

- 

D 

B 

5 

- 

kOE 

Output Enable Time from 

5 

- 

5 

- 

5 

- 

5 

- 

kOD 

Output Disable Time from C!E 

- 

10 


10 

- 

10 

- 

15 

kEE 

Output Enable Time from ?5E 

0 



- 

0 

- 

0 

- 

koo 

Output Disable Time from 

- 

8 


8 

- 

10 

- 

15 

ku 

Chip Selection to Power Up Time 

0 

~ 

wm 

- 

0 

- 

0 

- 

t?o 

Chip Deselection to Power Down Time 

- 

17 

- 

20 

- 

25 

- 

35 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55328P/J-17 

TC55328P/J-20 

TC55328P/J-25 

TC55328P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 



^wc 

Write Cycle Time 

17 


20 

- 

25 

- 

35 

- 

ns 

kw 


13 

- 

13 

- 

15 

- 

20 

- 

Us 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

twp 

Write Pulse Width 

13 

- 

13 

- 

15 


20 

- 

IWR 

Write Recovery Time 

0 

- 

0 

- 


- 

0 

- 

Ids 

Data Set Up Time 

10 


10 


12 

- 

15 

- 

kH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 


kEW 

Output Enable Time from WE 

0 

- 

0 

- 

0 

- 

0 

- 

kow 

Output Disable Time from WE 

- 

8 

- 

8 

- 

10 

- 

15 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fail Time 

3ns 

Input Timing Measurement Reference 
Levels 

2JV/0.8V 

Output Timing Measurement Refer¬ 
ence Levels 

2.0V/0.8V 

Output Load 

Fig.l 


Fiq.1 




(For tcOE# t<>E£, tc00» tooO» 
toEw and toow) 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 


TIMING WAVEFORMS 
READ CYCLE U) 


ADDRESSES 




T5I 


Dour 




WRITE CYCLE 1 (5) (WE Controlled Wrrte) 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 













TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute. 

2. We is High for Bead Cycle. 

3. Assuming that Low transition occurs coincident with or after WE Low transition, 
Outputs remain in a high impedance state. 

4 Assuming that CE High transition occurs coincident with or prior to WE High transition, 
> Outputs remain in a high impedance state. 

5. A ssu mi ng that OE is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are spedfled as follows and measured by using the load shown in Fig.l. 

(A) tcOE» toEE. toEW . Output Enable Time 

(B) tcoDi toDO. toDW.. Output Disable Time 

a, OE 

WE 

Dout 
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TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 



Note : Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm. 





TC55328P/J-17, TC55328P/J-20 
TC55328P/J-25, TC55328P/J-35 


OUTLINE DRAWINGS 

Plastic SOJ(SOJ28-P-300) 


UNIT in mm 



, -fOi 

-0i)2 






0 ^ - 0.05 







li 

^ 0.18 ® 1 



n 


Note : Package width and length do not include mold protrusion^ allowable mold 
protrusion is O.lSmm 
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32,768 WORD x 9 BIT CMOS STATIC RAM 


DESCRIPTION 


The TC55329P/J is a 294,912 bit high-speed static random access memory organized as 32,768 
words by 9 bits using CMOS technology, and operates from a single 5 volt supply. Toshiba's 
advanced CMOS circuitry provides high-speed characteristics. The TC55329P/J has low stand¬ 
by power using Chip Enables <CE1/CE2), and has fast memory accesses using Output Enable 
(OE). The TC55329P/J is suitable for use as cache memory where high speed is required. 
All inputs and outputs are directly TTL compatable. The TC55329P/J is offered in standard 
32 pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time: 

TC55329P/J-17 

17ns(MAX.) 

• 

5V single power supply 
-17 

5V±5% 

TC55329P/J.20 

20ns(MAX.) 


-20/25/35 

5V±10% 

TC55329P/J-25 

25ns(MAX.) 

• 

Fully static operation 


TC55329P/J-35 

35ns(MAX.} 

• 

All Inputs and Outputs 

TTL compatible 

• Low power dissipation 


• 

Ou^ut buffer control 

; XSE 

Operation: T(3o5329P/J-17 

UOmACMAX.) 

• 

Package 


TC55329P/J-20 

140mA(MAX.) 


32 pin plastic 300 mil DIP : TC55329P 

TC55329P/J-25 

140mA(MAX.) 


32 pin plastic 300 mil SOJ : TC55329J 


TC55329P/J-35 120mA(MAX.) 

Standby : 

lmA(MAX.) 

PIN CONNECTION 

BLOCK DIAGRAM 

TC55329P 

TC55329J 


N.CC 1 
N.C[ 2 
A8[ 3 
A7[ 4 
A6C 5 
A5C 6 f 
A4C 7 m 
A3[ 8 - 
A2C 9 ^ 
A1[ 10 o. 
A0[ 11 O 
l/OlC 12 w 
I/02C 13 
1/03C 14 
I/04C 15 
GNOC 16 


32 3VDO 
313A14 
30]CE2 
29 3Wt 
28 3A13 
27]A9 
26]A10 
25 3 All 
24 3t5f 
233A12 
22 3m 
2131/09 
20 31/08 
19 31/07 
18 31/06 
17 31/05 


(DIP) 


N.CC*^ 

N.CC 

A8C 

A7C 

A6C 

A5C 

A4C 

A3C 

A2C 

All 

AOC 

UOM 

I/02C 

V03l 

IA34C 

GNOC 


1 

2 

3 

4 

5 

9> 

10 o. 

11 O 
121: 

13 

14 

15 

16 _ 


32]Voo 
31 ]A14 
30 3CE2 
29 3wf 
28]A13 
27 3A9 
26 3A10 
25 3All 

23]A12 

22 3m 

2l3i/09 
20 3 VOS 
19 3V07 
183V06 
17 3 VOS 


(SOJ) 


PIN NAMES 


A0-A14 

Address Inputs 

1/01-'1/09 

Data inputs/Outputs 

m, CE2 

Clip Eruible Inputs 

W? 

Write Enable Input 


Output Enable Input 

Voo 

Po^er (♦ SV) 

GNO 

Ground 

N.C 

No Connection 









TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 




DC RECOMMENDED OPERATING CONDITIONS (Ta=0-70'C) 


Power Supply Voltage 


Input High Voltage 


Input Low Voltage 


♦ - 3V Pulse Width : 10ns 



DC and OPERATING CHARACTERISTICS (Tag0--70X -17 :Vod»5v±5%, -20/25/35:Vod=5V±io%) 



PARAMETER 


Input Leakage Current VinsO-^Vdo 


TEST CONDITION 


MIN. TYP. MAX. UNIT 


Output High Current 


Output Low Current 


Output Leakage Current 


Doo Operating Current 


Standby Current 


Voh = 2.4V 


Vol = 0.4V 


s V|H or CE2 s V|L or UE = Vjh or Wf * Vn, 

VouT = 0 —Vqd 


tcydes Min cycle 
CSV = V|L and CE2 = V|h 
O ther Input = V|H/VjL 


tcycle* Min cycle 
CST=V|H or CE2 s V|L 
Other Input sV|h/Vil 


CFT = Voo - 0.2V or CE2 = 0.2V 
Other Input a Vqo - 0.2V or 0.2V 



CAPACITANCE (Taa25*C fal.OMHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C,N 

Input Capacitance 

V|n = GND 

6 

PF 


Output Capacitance 

Vout»GND 

8 

PF 


Note: This parameter is periodically sampled and is not 100% tested. 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


AC CHARACTERISTICS (Ta = 0-70*CO). ~17: Vdd = 5V±5%. -20/25/35 :Vdo = 5V± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55329P/J-17 

TC55329P/J-20 

TC55329P/J-25 

TC55329P/J-35 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

Iacc 

Address Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

koi 

CFT Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

k02 

CE2 Access Time 

- 

17 

- 

20 

- 

25 

- 

35 

tOE 

Ue Access Time 

- 

9 

- 

10 

- 

12 


15 

tOH 

Output Data Hold Time from Address 
Change 

5 

- 

5 

- 

5 

- 

5 

- 

kOE 

Output Enable Time from CEl or CE2 

5 

- 

5 

- 

5 

- 

5 

- 

kOD 

Output Disable Time from Ctl or CE2 

- 

10 


10 


10 


15 

klEE 

Output Enable Time from UE 

0 

- 

0 

- 

0 

- 

0 


toDO 

Output Disable Time from OE 

- 

8 

- 

8 

- 

10 

- 

15 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

tpD 

Chip Deselection to Power Down Time 

- 

17 

- 

20 

- 

25 

- 

35 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55329P/J -17 

TC55329P/J - 20 

TC55329P/J-25 

TC55329P/J-35 

UNIT 

MIN. 

MAX, 

MIN. 

MAX. 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

17 

- 

20 

- 

25 

- 

35 

- 

ns 

tew 

Chip Enable to End of Write 

13 

- 

13 

- 

15 

- 

20 

- 

tAS 

Address Set Up Time 

0 

- 

0 

- 

0 

- 

0 

- 

twp 

Write Pulse Width 

13 

- 

13 

- 

15 


20 

- 

twR 

Write Recovery Time 

0 

- 

0 

- 

0 

- 

0 

- 

tos 

Data Set Up Time 

10 

- 

10 

- 

12 

- 

15 

- 

tOH 

Data Hold Time 

0 

- 

0 

- 

0 

- 

0 


k)EV/ 

Output Enable Time from WE 

0 


0 

- 

0 

- 

0 


tODW 

Output Disable Time from wE 

- 

8 

- 

8 

- 

10 

- 

15 


AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/O.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 
Levels 

2.2V/0.8V 

Output Timing Measurement Refer* 
ence Levels 

Z0VJO.8V 

Output Load 

Rg.1 


FigJ. 




(For tcoE. toCE. koo# tooo» 
tocw and toow) 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


WRITE CYCLE2 (S) (CE1 Controlled Write) 


twc 



WRITE CYCLE 3 (S) (CE2 Controlled Write) 


twc 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 

NOTE: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 linear 
feet per minute, 

2. We is High for Read Cycle. 

3. Assuming that Cfil Low transition or CE2 High transition occurs coincident with or after 
WE Low transition, Outputs remain in a high impedance state. 

4 Assuming that CEl High transition or CE2 Low transition occurs coincident with or prior 
to We High transition, Outputs remain in a high impedance state. 

5. Assuming that is High for Write Cycle, Outputs are in a high impedance state during 
this period. 

6. These parameters are specified as follows and measured by using the load shown in Fig.l. 

(A) tcoE» toEE, toEW . Output Enable Time 

CB) tcoD» toDO. toDW .. Output Disable Time 

CE^, ^ 

WE,CE2 

Dout 
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TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


OUTLINE DRAWINGS 

Plastic DIP (DIP32-P-300) 

UNIT in mm 



Note: Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm. 




TC55329P/J-17, TC55329P/J-20 
TC55329P/J-25, TC55329P/J-35 


OUTLINE DRAWINGS 

Plastic SOJ (SOJ32-P-300) 

UNIT In mm 



Note : Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.16mm 
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8,192 WORD X 8 BIT BiCMOS STATIC RAM 
DESCRIPTION 


PRELIMINARY 


The TC55B88P/J is a 65,536 bit high-speed static random access memory organized as 8,192 
words by 8 bits using BiCMOS technology, and operates from a single 5 volt supply. 
Toshiba's advanced BiCMOS circuitry provides high-speed characteristics. The TC55B88P/J 
has low stand-by power using Chip Enables (CE1/CE2), and has fast memory accesses using 
Output Enable (^). The TC55B88P/J is suitable for use as cache memory where high speed 
is required. All inputs and outputs are directly TTL compatible. The TC55B88P/J is 
offered in standard 28 pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 

• Fast access time : 

TC55B88P/J~10 

TC55B88P/J-12 

• Low power dissipation : 

Operation 

Standby 


10ns (MAX.) 
12ns (MAX.) 

135mA (MAX.) 
10mA (MAX.) 


PIN CONNECTION 


TC55B88P 


TC55B88J 




]A8 
]A9 
]A11 
]'OE 
] A10 
203CE1 
19 3I/08 
18] 1/07 
17] 1/06 
16] 1/05 
]l/04 


(DIP) 


(SOJ) 


PIN NAMES 


A0~A12 

Address Inputs 

1/01-1/08 

Data Inputs/Outputs 

CET, CE2 

Chip Enable Inputs 

WE 

Write Enable Input 

OE 

Output Enable Input 

Vdd 

Power (+ 5V) 

GND 

Ground 

N.C 

No Connection 


• 5V single power supply : 5V±10% 

• Fully static operation 

• Directly TTL compatible: All Inputs and Outputs 

• Output buffer control : CE 

• Package : 

28 Pin plastic 300 mil DIP (TC65B88P) 

28 Pin plastic 300 mil SOJ (TC55B88J) 


BLOCK DIAGRAM 
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TC55B88P/J-10 

TC55B88P/J-12 


MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.5-7.0 

V 

V|N 

Input Voltage 

-2.0-7.0 

V 

VOUT 

Output Voltage 

-0.5-Vdd + 0.5 

V 

Pd 

Power Dissipation 

1.0 

W 

Tsolder 

Soldering Temperature • Time 

260-10 

• sec 

Tstrg 

Storage Temperature 

-65-150 

X 

Topr 

Operating Temperature 

-10-85 

X 


DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 

UNIT 

Vdd 

Power Supply Voltage 

4.5 

5.0 

5.5 

V 

VlH 

Input High Voltage 

2.2 

- 

Vqd + 0*5 

V 

VlL 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


» — 3V Pulse Width ; 10ns 

DC and OPERATING CHARACTERISTICS (Ta = 0~70°C, Vqd = 5V ± 10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

IlL 

Input Leakage Current 

V|N = O-Vqd 

- 

- 

+ 10 

pA 

•oh 

Output High Current 

Vqh = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

VoL = 0.4V 

8 

.. 

- 

mA 

Ilo 

Output Leakage Current 

m = V|H or CE2 = V,L or WE = V|l or 
^E = Vih, Vout = 0'^Vdd 

■ 

■ 

+ 10 

pA 

•ddo 

Operating Current 

Vqd = 5.5V tcycle = Min cycle 

CET = V,L and CE2 = V,h 

Other Inputs = V|h/Vil 

Iqut = 0mA 

■ 

■ 

135 

mA 

Iddsi 

Standby Current 

Vdd = 5.5V 

CET = V,H or CE2 = Vit 

Other Inputs = V|h/V|l 

■ 

■ 



IdDS2 

Vdd- 0.2V or CE2=:0.2V 

Other Inputs = Vdd- 0.2V or 0.2V 

■ 

■ 



CAPACITANCE (Ta = 25'’C, f=: 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V,n = GND 

5 

PF 

CoUT 

Output Capacitance 

Vout = GND 

7 

PF 


NOTE : This parameter is periodically sampled and is not 100% tested. 
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TC55B88P/J-10 
TC55B88P/J--12 


AC CHARACTERiSTICS (Ta = 0'^70°C Vqd = 5V ± 10%) 
READ CYCLE 


SYMBOL 

PARAMETER 

TC55B88P/J- 10 

TC55B88P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

10 

- 

12 

- 

ns 

Ucc 

Address Access Time 

- 

10 

- 

12 

koi 

CE1 Access Time 

- 

10 

- 

12 

k02 

CE2 Access Time 

- 

10 

- 

12 

kE 

OE Access Time 

- 

6 

- 

7 

kH 

Output Data Hold Time from Address Change 

3 

- 

3 

- 

^COE 

Output Enable Time from CE1 or CE2 

3 

- 

3 

- 

^COD 

Output Disable Time from CE1 or CE2 

- 

5 

- 

6 

kEE 

Output Enable Time fromOE 

1 

- 

1 

- 

koo 

Output Disable Time fromOE 

- 

5 

- 

6 

tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 

tpD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 


WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55B88P/J-10 

TC55B88P/J- 12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

twc 

Write Cycle Time 

10 

- 

12 

- 


tew 

Chip Enable to End of Write 

7 

- 

8 

- 


tAS 

Address Set Up Time 

0 

- 

0 

- 


tAW 

Address Valid to End of Write 

7 

- 

8 

- 


twp 

Write Pulse Width 

6 

- 

7 

- 

ns 

twR 

Write Recovery Time 

1 

- 

1 

- 


tDS 

Data Set Up Time 

6 

- 

7 

- 


toH 

Data Hold Time 

0 

- 

0 

- 


kEW 

Output Enable Time from WE 

1 

- 

1 

- 


toow 

Output Disable Time from WE 

- 

5 

- 

6 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement Reference 

1.5V 

Levels 

Output Timing Measurement Reference 

1.5V 

Levels 

Output Load 

Fig. 1 


Fig. 1 


I/O pin 


CL = 30pF 


T 

I 



5V 


I/O pin 
CL = 5pF 


T 

I 


48012 

2550 


(For tcOE# toEE* koD. 
kDO» kEW toow) 
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TIMING WAVEFORMS 
READ CYCLE (2) 



WRITE CYCLE 1 (5) (WE Controlled Write) 


ADDRESSES 




TC55B88P/J-10 

TC55B88P/J-12 







TC55B88P/d--10 

TC55B88P/J-12 


NOTES: 1. The operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute, 

2. WE is High for Read Cycle. 

3. Assuming that CEI Low transition or CE2 High transition occurs coincident with or 
after WE Low transition, Outputs remain in a high impedance state. 

4. Assuming that CEI High transition or CE2 Low transition occurs coincident with or 
prior to WE High transition, Outputs remain in a high impedance state. 

5. Assuming that OE is High for Write Cycle, Outputs are in a high impedance state 
during this period. 

6. These parameters are specified as follows and measured by using the load shown in 


Fig. 1. 



(A) 

tCOE, tOEE, tOEW . 


(B) 

tCOD, toi)0» toDW . 
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OUTLINE DRAWINGS 


Plastic DIP (DIP28-P-300B) 


UNIT : mm 


28 


15 


14 




Note: Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 





TC55B88P/J^10 
TC55B88P/J-12 


OUTLINE DRAWINGS 
PlasUc SOJ (SOJ28-P-300A) 



UNIT: mm 


+ 0.2 
- 0.02 




Note: Package width and length do not include mold protrusion, allowable mold protrusion 
is 0.15mm. 
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16,384 WORD x 4 BIT BiCMOS STATIC RAM 
DESCRIPTION 


PRELIMINARY 


The TC55B417P/J is a 65,536 bit high-speed static random access memory organized as 16,384 words by 
4 bits using BiCMOS technology, and operates from a single 5 volt supply Toshiba’s advanced BiCMOS 
circuitry provides high-speed characteristics. The TC55B417P/J has low stand-by power using Chip 
Enable (CE), and has fast memory accesses using Output Enable (OE). The TC55B417P/J is suitable for 
use as cache memory where high speed is required. All inputs and outputs are directly TTL compatible. 
TC55B417P/J is offered in standard 24 pin 300 mil DIP and SOJ packages for high density assembly. 


FEATURES 


• Fast access time : 

TC55B417P/J-10 

TC55B417P/J-12 

• Low power dissipation : 

Operation 

Standby 


10ns (MAX.) 
12ns (MAX.) 

120mA (MAX.) 
10mA (MAX.) 


5V single power supply : 5V±10% 


• Fully static operation 

• Directly TTL compatible : 

All Inputs and Outputs 

• Output buffer control : (5E 

• Package : 

24 Pin plastic 300 mil DIP (TC55B417P) 
24 Pin plastic 300 mil SOJ (TC65B417J) 


PIN CONNECTION 


BLOCK DIAGRAM 


TC55B417P 



(DIP) 


TC55B417J 


A8[ 

T~ 

— 

24 

A7[ 

2 


23 

A6[ 

3 


22 

ASC 

4 


21 

A4[ 

5 

UJ 

20 

A3[ 

6 


19 

A2[ 

7 


18 

AlC 

8 

a 

17 

AOC 

9 

O 

16 

ceC 

10 


15 

oeC 

11 


14 

gndC 

12 


13 


^ Vdd 
J A9 
^ A10 
] All 
3a12 
] A13 
] N.C 
] 1/01 
]|/02 
3 1/03 
J 1/04 
3 WE 


(SOJ) 


PIN NAMES 


AO - A13 

Address Inputs 

1/01 - 1/04 

Data Inputs / Outputs 

CE 

Chip Enable Input 

WE 

Write Enable Input 

OE 

Output Enable Input 

VdD 

Power (+ 5V) 

GND 

Ground 

N.C. 

No Connection 





















TC55B417P/J-10 
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MAXIMUM RATINGS 


SYMBOL 

ITEM 

RATING 

UNIT 

Vdd 

Power Supply Voltage 

-0.5-7.0 

V 

VlN 

Input Voltage 

-2.0-7.0 

V 

VOUT 

Output Voltage 

-0.5~Vdd + 0.5 

V 

Pd 

Power Dissipation 

850 

mW 

Tsolder 

Soldering Temperature • Time 

260 MO 

"C-sec 

Tstrg 

Storage Temperature 

-65-150 


Topr 

Operating Temperature 

-10-85 

“C 


DC RECOMMENDED OPERATING CONDITIONS (Ta = 0~70°C) 


SYMBOL 

PARAMETER 

MIN. 

TYP. 

MAX. 


Vdd 

Power Supply Voltage 

4.5 

5.0 

mam 

V 

V|H 

Input High Voltage 

2.2 

- 

Vdd+ 0.5 

V 

V,L 

Input Low Voltage 

-0.5* 

- 

0.8 

V 


♦ — 3V Pulse Width : 10ns 

DC and OPERATING CHARACTERISTICS (Ta = 0~70‘’C, Vdd = 5V±10%) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MIN. 

TYP. 

MAX. 

UNIT 

l|L 

Input Leakage Current 

V|fg = 0-VDD 

- 

- 

±10 

pA 

•oh 

Output High Current 

VoH = 2.4V 

-4 

- 

- 

mA 

•OL 

Output Low Current 

VoL = 0.4V 

8 

- 

- 

mA 

•lo 

Output Leakage Current 

CE = V|H or WE = V,L or OE = Vm, Vqut = O-Vdd 

- 

- 

+ 10 

pA 

•ddo 

Operating Current 

Vod = 5.5V, tcyclessMin cycle, ^ = V|l 
louts0mA, Other Inputs = V|h/V|l 

■ 

■ 

120 

mA 

•dds 1 

Standby Current 

Vdd = 5.5V, a = V|H 

Other Inputs = V|h/V|l 

■ 

■ 


mA 

•dDS2 

CEs Vdd -0.2V 

Other Inputs = Vdd -0.2V of 0.2V 

- 

D 

10 


CAPACITANCE {Ta = 25°C, f= 1.0MHz) 


SYMBOL 

PARAMETER 

TEST CONDITION 

MAX. 

UNIT 

C|N 

Input Capacitance 

V|n = GND 

5 

PF 

^OUT 

Output Capacitance 

Vqut = GND 

7 

PF 


Note : This parameter is periodically sampled and is not 100% tested. 


D-10 



































































TC55B417P/J-10 

TC55B417P/J-12 


AC CHARACTERISTICS (Ta = 0~70°C Vqd = 5V + 10%) 

READ CYCLE 


SYMBOL 

PARAMETER 

TC55B417P/J- 10 

TC55B417P/J-12 

UNIT 

MIN. 

MAX. 

MIN. 

MAX. 

tRC 

Read Cycle Time 

10 

- 

12 

- 


Ucc 

Address Access Time 

- 

10 

- 

12 


ko 

Chip Enable Access Time 

- 

10 

. 

12 


tOE 

Output Enable Access Time 

- 

6 

- 

7 


kOE 

Output Enable Time from ^ 

3 

- 

3 

- 


kOD 

Output Disable Time from ^ 

- 

5 

- 

6 

ns 

kEE 

Output Enable Time from OE 

1 

- 

1 

- 


koo 

Output Disable Time from OE 

- 

5 

- 

6 


kn 

Output Data Hold Time from Address Change 

3 

- 

3 

- 


tpu 

Chip Selection to Power Up Time 

0 

- 

0 

- 


tpD 

Chip Deselection to Power Down Time 

- 

10 

- 

12 



WRITE CYCLE 


SYMBOL 

PARAMETER 

TC55B417P/J- 10 

TC55B417P/J~ 12 

UNIT 

MIN. 

MAX, 

MIN. 

MAX. 

twc 

Write Cycle Time 

10 

- 

12 

- 


twp 

Write Pulse Width 

6 

- 

7 



tAW 

Address Valid to End of Write 

7 

- 

8 

- 


tew 

Chip Enable to End of Write 

7 

- 

8 

- 


tAS 

Address Set Up Time 

0 

- 

0 

- 

ns 

tWR 

Write Recovery Time 

1 

- 

1 

- 

kEW 

Output Enable Time from WE 

1 

mm 

1 

- 


toDW 

Output Disable Time from WE 

- 

mm 

- 

6 


tos 

Data Set Up Time 

6 

- 

7 

- 


tQH 

Data Hold Time 

0 

- 

0 

- 



AC TEST CONDITIONS 


Input Pulse Levels 

3.0V/0.0V 

Input Pulse Rise and Fall Time 

3ns 

Input Timing Measurement 
Reference Levels 

1.5V 

Output Timing Measurement 
Reference Levels 

1.5V 

Output Load 

Fig. 1 




tooo. toEW and toow) 
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TIMING WAVEFORMS 



WRITE CYCLE 1 (5) (WE Controlled Write) 

twc 
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Note : 1. WE is High for Read Cycle. 

2. Assuming that CE Low transition occurs coincident with or after WE Low transition, 
outputs remain in a high impedance state. 

3. Assuming that CE High transition occurs coincident with or prior to WE High transition, 
outputs remain in a high impedance state. 

4. The Operating temperature (Ta) is guaranteed with transverse air flow exceeding 400 
linear feet per minute. 

5. The OE input can be held on low (Vil) in write cycle. 

6. These parameters are specified as follows and measured by using the load shown in Fig. 

1 . 

(A) tcoK> toEE, toEW . Output Enable Time 

(B) tcoi), toDO, toDW . Output Disable Time 
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Package width and length do not include mold protrusion, allowable mold 
protrusion is 0.15mm. 












OUTLINE DRAWINGS 


TC55B417P/J-10 

TC55B417P/J-12 


Plastic SOJ(SOJ24-P-300A) 




Note: Package width and length do not include mold protrusion, allowable mold protrusion is 
0.15mm. 
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TOSHIBA AMERICA ELECTROIMIC COMPONENTS, INC. 

REGIONAL SALES OFFICES 


NORTHWEST REGION 
1220 Midas Way 
Sunnyvale, CA 94086 
TEL: (408) 737-9844 
FAX: (408) 737-9905 

SOUTHWEST REGION 
15621 RedhillAve. 
Suite 205 
Tustin, CA 92680 
TEL: (714) 259-0368 
FAX: (714) 259-9439 


CENTRAL REGION 
One Parkway North 
Suite 500 

Deerfield, IL 60015-2547 
TEL: (708)945-1500 
FAX: (708) 945-1044 
TWX: 29-7131 


SOUTHCENTRAL REGION 
777 E. Campbell Road 
Suite 650 

Richardson, TX 75081 
TEL: (214)480-0470 
FAX; (214) 235-4114 


EASTERN REGION 
25 Mall Road 
5th Floor 

Burlington, MA 01803 
TEL: (617)272-4352 
FAX: (617) 272-3089 
TWX: 710-321-6730 


SOUTHEASTREGION 
Waterford Centre 
5555 Triangle Parkway 
Suite 300 

Norcross, GA 30092 
TEL: (404) 368-0203 
FAX: (404) 368-0075 










